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Objective: To assess whether an intervention based on nurse home visits including alert buttons 

(NV+AB) is effective in reducing frailty compared to nurse home visits alone (NV-only) and 

usual care (control group) for older adults.

Design: Unblinded, randomized, controlled trial.

Setting: Insured population covered by the Mexican Social Security Institute living in the city 

of Ensenada, Baja California, Mexico.

Participants: Patients were aged over 60 years with a frailty index score higher than 0.14.

Intervention: After screening and informed consent, participants were allocated randomly to 

the control, NV+AB, or NV-only groups.

Measurements: The primary outcome was the frailty score 9 months later. Quality of life, 

depression, comorbidities, health status, and health service utilization were also considered.

Results: The framing sample included 819 patients. Of those, 591 were not located because they 

did not have a landline/telephone (341 patients), they had died (107), they were ill (50), or they were 

not currently living in the city (28). A screening interview was applied to 228 participants, and 57 

had a score #0.14, 171 had $0.14, and 16 refused to complete the baseline questionnaire. A home 

visit was scheduled for 155 patients. However, 22 did not complete the baseline questionnaire. 

The final 133 subjects were randomized into the NV+AB (n = 45), NV-only (n = 44), and control 

(n = 44) groups. There were no statistically significant differences in the baseline characteristics 

of the groups. The mean age overall was 76.3 years (standard deviation 4.7) and 45% were men. 

At the baseline, 61.65% were classified as frail. At end of follow-up the adjusted prevalence of 

frailty in NV+AB group was 23.3% versus 58.3% in the control group.

Conclusion: An intervention based on NV+AB seems to have a positive effect on frailty 

scores.
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Introduction
Population aging is becoming one of the most important demographic phenomena 

worldwide. It is the product of the clear decreases in birth and mortality rates and an 

increase in life expectancy, which are reflections of the socioeconomic progress of 

countries.1 The world population aged 60 years and older will grow from approximately 

770 million in 2010 to an estimated 1 billion in 2020, and 20% of these people will 

be concentrated in developing countries.2

This demographic shift is happening twice as fast in Mexico than in many other 

countries, and both the absolute and relative numbers of older adults in the population 

are quickly increasing.3 The population of older Mexicans grew only 1.4% in the 

last 50 years (1950–2000) but will grow 17.7% in the next 50 years (2000–2050). 
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In absolute terms, this trend means that in 2050 there will be 

166.5 older adults for every 100 children.4

As in most Latin American countries, Mexico is 

experiencing what is termed a “mixed” epidemiological 

transition, with increasing prevalence of chronic diseases and 

a marked decrease in communicable diseases in some regions 

of the country, while still suffering from moderate or high 

incidences of communicable diseases in others. According to 

Palloni et al,1 in addition to the fact that neither Mexico nor 

any other country in Latin America has the public or private 

institutional context to respond to the changing social and 

healthcare demands imposed by a growing elderly population, 

a highly compressed aging process will take place in the midst 

of weakening economies, changing intergenerational relations, 

and narrowing access to medical resources and healthcare.

This situation presents not only a demographic challenge, 

but also a social one because existing governmental support 

structures may be unable to meet this older population’s 

health and social support needs. The unprecedented increase 

in the number of elderly subjects has uncovered the limited 

capacity of health systems to respond to their growing 

needs. Increasing needs coupled with the reduction of family 

support4–8 pose further challenges to the current unavailability 

of optimal resources. Given the lack of long-term health and 

social care strategies for the older population in Mexico, it is 

imperative that the health sector finds innovative strategies 

to cater to the needs of the growing older population.

Several programs based on nurse home visits, whether 

focused on one specific issue or with a more comprehensive 

perspective, have been reported in the literature. Evidence of their 

effectiveness is mixed. Some authors have reported no impact,9,10 

whereas others have concluded that such programs have positive 

effects on mortality rates and functional decline.11 No single study 

has reported a combination of nurse home visits and the use of 

supportive technology. The existing evidence is encouraging 

enough to continue research in this area. We conducted a 

randomized clinical trial to assess whether an intervention based 

on nurse home visits plus alert buttons (NV+AB) is effective in 

terms of reducing and/or preventing further frailty in older adults 

compared with an intervention including nurse home visits alone 

(NV-only) and the usual care intervention (control group) for older 

adults insured by the Mexican Social Security Institute (IMSS).

Methods
Design
We performed a randomized, unblinded, controlled clinical trial. 

Three groups were assembled: one group received exclusively 

periodic nurse visits (NV-only group), another group received 

periodic nurse visits including an alert button (NV+AB group) 

and the third group received usual care (control group). The Ethics 

Committee at the IMSS approved the protocol (reference 2008-785-

021). Written consent was obtained from all subjects who agreed to 

participate in the study, and the study complied with the principles 

of the Declaration of Helsinki and its recommendations.

Setting
The participants were men and women with insurance supplied 

by the IMSS who lived in the city of Ensenada, Baja California 

and were registered with the Family Medicine Clinic. IMSS is 

a mandatory social security system that offers a comprehensive 

package of benefits, including healthcare at all levels, as well as 

economic benefits such as a retirement pension. IMSS-insured 

workers and their close relatives are affiliated with a Family 

Medicine Unit based on their home address. Elderly individuals 

insured by the IMSS are more likely than their non-IMSS 

affiliated counterparts to have 6 or less years of education.

The sample size calculation was based on a minimum 

expected frailty index difference of 0.04 between interventions 

based on NV-only and NV+AB versus usual care. According 

to the calculations, 45 participants were required with an 

alpha level of 0.05 and a beta level of 0.20.

Recruitment of participants
The screening process was conducted via telephone 

interviews by three trained interviewers. In addition to 

location data and willingness to participate, relevant data for 

inclusion as inputs in the generation of a frailty index were 

obtained.12 Briefly, the frailty index integrates 34 variables 

following the scoring system suggested by Rockwood et al.13 

Their approach to measuring frailty is to generate a simple 

count of different symptoms, illnesses, and other conditions 

referred to as deficits that an individual presents and use 

this value to conclude a certain frailty status.14 Most of the 

variables indicate the presence or absence of a particular 

deficit. A score of 1 was given for the presence of frailty and a 

score of 0 otherwise. The frailty index was thus defined as the 

proportion of the total number of deficits that an individual 

has with respect to the 34 deficits included. The data were 

simultaneously captured in Epidata15 and programmed to 

obtain the frailty index score. Interviewers verified the values 

obtained, and those participants with a score equal to or 

higher than 0.14 were invited to participate.

Baseline and final data collection
Baseline interviews were conducted at the participants’ homes 

between February and March 2009. Trained interviewers not 
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involved in the intervention performed the baseline and the 

final data collections. The information collected included 

sociodemographic data, prescribed medications, health 

services utilization, and self-report of comorbidity, cognitive 

impairment, depression, social support, quality of life, 

activities of daily living (ADL), nutritional status, and frailty, 

which were assessed with the following instruments.

Comorbidity
Comorbidity was evaluated using the Charlson Index.16 

Participants were asked whether they had a diagnosis of 19 

chronic diseases according to the World Health Organization’s 

International Classification of Diseases (ICD-10).17 Each 

disease was scored from 1 to 6 according the risk of death. 

Severity of comorbidity was established under a total score 

as follows: 1 = not severe, 2 = mild, 3 = moderate, and 

4 = severe.

Cognitive function
Cognitive function was assessed using a validated Spanish 

version18,19 of the Folstein20 Mini-Mental State Examination 

(MMSE). The MMSE evaluates memory, orientation to 

space and time, calculation, language, and word recognition, 

with scores that range from 0 to 30 points with lower scores 

indicating poorer cognitive ability. Cognitive impairment was 

determined using a cutoff point of #23, adjusted by age.

Depression
Depression was measured using a Spanish version21 of 

the Center for Epidemiological Studies Depression Scales 

(CES-D),22 which was developed to measure levels of 

depressive symptoms in population studies, as well as 

to identify probable clinical depression. The original 

scale includes 20 items that inquire about mood, somatic 

complaints, interaction with others and motor functioning 

during the week preceding the interview. Each of the 

responses in this version includes a Likert scale of 4 points, 

with a range of 0–3, and the categories of responses in terms 

of days per week, from less than 1 day to 5 or 7 days. To obtain 

the final score, these responses are summed and a scale of 

0–60 is obtained, where the higher scores indicate greater 

impairment and the cutoff point to indicate depression is set 

at 16. In the Spanish version, the CES-D scale has shown 

high internal consistency and adequate validity.21

Quality of life
The evaluation of this variable was made based on the concept 

of health-related quality of life (HRQoL) of elderly adults.23 

In this study, we used the Medical Outcomes Study 36-item 

Short-Form Health Survey (SF-36).24 The Spanish version 

has been validated in a Mexican population.25 The SF-36 

consists of 36 items that measure HRQoL during the 4 weeks 

prior to the administration of the questionnaire through the 

following eight scales or dimensions: physical function (PF), 

role limitations due to physical health problems (RP), bodily 

pain (BP), social functioning (SF), general mental health 

that includes psychological stress (MH), role limitations due 

to emotional problems (RE), vitality, and energy or fatigue 

(VT). Scoring was performed using the RAND algorithm,26 

which produces an overall SF-36 score as well as individual 

scores for the eight subscales. Scores range from 0 to 100, 

with higher scores indicating better HRQoL.

ADL
Disability related to basic ADL and instrumental activities 

of daily living (IADL) was used to identify disability in the 

participants. For ADLs,27 subjects were asked whether they 

needed help for bathing, dressing, toileting, transferring, 

and feeding. Incontinence was also evaluated. For IADLs28 

participants reported their ability to perform eight IADLs, 

which were adjusted by sex: using the telephone, shopping, 

grooming, housekeeping, doing laundry, using transportation, 

handling medications, and handling finances. For each 

domain of disability, if the participants indicated that they 

were unable to perform at least one of the activities without 

assistance, they were considered as having an IADL or ADL 

disability.

Nutritional status
Height and weight were reported by the participants, and body 

mass index (BMI) was calculated.29 The short version of the 

Mini Nutritional Assessment (MNA) was applied.30 This is a 

validated nutritional screening and assessment tool that can 

identify geriatric patients age 65 years and above who are 

malnourished or at risk of malnutrition.

Frailty
In addition to the measures of frailty collected in the 

screening phase, the frailty criteria developed by Fried 

et al31 were also included using the five following variables: 

unintended weight loss, exhaustion, low physical activity, 

slowness, and weakness. Weight loss was defined as a self-

report of an unintentional loss of 4.5 kg or more in the prior 

year or after 9 months of follow-up. Exhaustion was identified 

by the self-report of two questions from the CES-D scale:21 

“I felt that everything I did was an effort” and “I could not 
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get going.” Subjects answering a moderate amount of time or 

most of the time were categorized as frail in this dimension. 

Low physical activity level was measured by the International 

Physical Activity Questionnaire (IPAQ).32,33 Participants were 

identified as positive if their physical activity was scored as 

less than moderate. The pattern of activity was classified as 

“moderate” if it met either of the following criteria: three or 

more days of vigorous-intensity activity of at least 20 minutes 

per day or five or more days of moderate-intensity activity 

and/or walking of at least 30 minutes per day.

Slowness was identified if participants could not walk 

8 feet or required longer than approximately 7 seconds to 

walk this distance. Participants were requested to walk 

straight and time taken was recorded using a chronometer.

Weakness was measured by grip strength and was 

adjusted by sex, with a cutoff for women of 17 kg and for 

men of 30 kg.

Frailty was considered present if three or more of the 

former criteria were positive.

Randomization
A simple randomization process without blocking was designed 

using a computer-generated list. After informed consent was 

obtained by the interviewer, the supervisor called the research 

coordinator’s office and the research assistant notified to which 

group the participant should be allocated. 

Training
Nurses participating in both interventions (NV-only and 

NV+AB) were first given training about aging, geriatric 

syndromes, elements of pharmacology, the nurse–patient 

relationship, conducting personal interviews, health behavior 

change models, the process of negotiation and ethical aspects 

of home visits. In addition, the nurses participating in the 

NV+AB group were trained in geriatric emergencies and 

the correct application of telephone triage protocols. They 

were also trained in the use of the alert button and cellular 

phone applications for triage protocols.34,35 Quality control 

was provided through regular patient visits, reviews of 

clinical files, and random telephone calls made by a medical 

supervisor.

Interventions
Nurse home visits including  
alert button (NV+AB)
Seven nurses with bachelor’s degrees were each assigned 

between six and seven participants. Participants in the 

intervention group received weekly visits from a nurse 

over a period of 9 months. During the first visit, nurses 

performed a medical history and identified, together with 

the patient, areas of potential improvement, including home 

environmental modifications. Close relatives or the primary 

family caregivers were involved whenever possible. During 

visits, nurses and patients reviewed information from 

the baseline health questionnaire and discussed possible 

lifestyle changes. The nurses tried to guide their patients and 

their relatives towards a better health status by suggesting 

alternative methods of achieving the desired changes and 

negotiating specific targets. The nurses also reviewed the 

subjects’ pharmacological treatments and adherence was 

encouraged. The patients led the process of negotiation. 

This group of patients was also able to contact their nurses 

on whenever they felt the need by pressing the alert button. 

The nurses immediately answered the call using a cellular 

phone, and used the triage protocols application installed on 

an iPod Touch (Apple, Cupertino, CA, USA) to resolve the 

phone call, including clinical emergencies.

Nurse home visits only (NV-only)
Four nurses with bachelor’s degrees were each assigned 

between ten and eleven patients. The content of the 

intervention was the same as the intervention above 

described, but this group did not include emergency care or 

technological support via the alert button.

Grieving and farewell processes were discussed with the 

patients 1 month before intervention ended in both groups.

Control group
The control group received no intervention beyond the usual 

care at the Family Medicine Clinic.

All patients from all groups continued to receive usual 

care from their family physicians at the clinic.

Outcome measures
Outcome
The primary outcome was the change in the frailty phenotype 

measured by the Fried criteria31 between the screening and 

the final phase 9 months later.

Statistical analysis
All analyses were done with STATA software (v 12; 

Stata Corp, College Station, TX, USA).36 Variables were 

summarized through means and proportions, according 

to their scale of measurement. Baseline characteristics 

distributed unevenly among the groups were identified 

through a descriptive analysis.37
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The prevalence of frailty, as defined by Fried et al,31 

at the end of follow-up observed in the NV-only and the 

NV+AB groups was compared with that observed in the 

control group. Since, possibly because of the relatively small 

sample size, several baseline characteristics were unevenly 

distributed among the groups, the prevalences of frailty were 

contrasted in a multiple logistic regression model, adjusting 

for baseline characteristics.38 Comparisons between each 

intervention group and the control group were tested using 

the likelihood ratio test and a P-value ,0.05 indicated 

statistical significance.

Since there were deaths and losses to follow-up, we 

also present analysis considering these participants. In 

them, we assumed that at the end of follow up those who 

died would have been frail. For those lost to follow-up 

we imputed (using the “impute” procedure available in 

STATA) their final frailty status, based on their baseline 

levels in the following variables: frailty status, sex, marital 

status, years of school, IADL, cognitive impairment, 

depression, BMI  category, and score on the PF and SF 

SF-36 subscales.

In addition, we also identified which participants changed 

their frailty status at follow-up, and present a descriptive 

analysis of these changes in the compared groups.

Results
The framing sample of the study was composed of 

819 patients. Of these, 591 were not located for various 

reasons. Many did not have a landline telephone (341 cases), 

some had died (107 cases), some were not in a condition 

to complete the interview (50 cases), and others were not 

currently living in the city (28 cases) (Figure 1).

A telephone screening interview was administered to 

the remaining 228 participants. Using the established cutoff 

point of a frailty index score equal to or higher than 0.14, of 

the 228 patients, 57 were excluded from the sample because 

they had a score lower than 0.14, 171 had a score equal to 

or higher than 0.14, and 16 refused to complete the baseline 

questionnaire. Therefore, 155 patients were scheduled for 

home visits; however, 22 did not complete the baseline 

questionnaire. The final sample included 133 patients 

that were randomized into three groups: 45 patients were 

assigned to the NV+AB group, 44 to the NV-only group, and 

44 patients were assigned to the control group.

The overall follow up rate was 86.5% with f ive 

randomized participants dying during the follow-up (3.8%) 

and 13 being lost to follow-up (9.7%). The NV-only group 

lost 46.1% of participants to follow-up, but only 20% due 

to death, with a follow-up rate of 84.1%, compared to 86.7% 

in the NV+AB group and 88.6% in the control group. The 

NV-only and NV+AB groups had more similar proportions 

of deaths and losses to follow-up.

Baseline characteristics
The three compared groups had an average baseline age 

between 75 and 76 years and a similar age-group distribution 

(Table 1). Forty percent of participants in the NV+AB 

group were men, compared to 47.7% in the other two 

groups. The NV+AB group also had a lower proportion 

of participants living with a couple than the NV-only and 

control groups. Participants in this study had on average 

5.4 years of education (standard deviation = 4.6 years), but 

the NV-only group had a lower proportion of persons with 

nine or more years of education (9.1%), and therefore less 

years of education on average, compared to the NV+AB and 

control groups (20.0% and 22.7%, respectively). Health care 

utilization during the previous 6 months was similar in the 

three compared groups and close to 80%. Most participants in 

the study were able to perform ADL with percentages ranging 

between 73.3% and 81.8% in the NV+AB and control groups, 

respectively. Regarding instrumental activities, being able 

to walk in the street was reported with lower percentages, 

ranging between 56% to 52% in the NV-only and control 

groups, respectively.

Regarding clinical measures at baseline, participants in the 

study reported an average of 1.9 of the chronic diseases queried 

for calculating the Charlson index of comorbidity, with only 

19.6% of them not reporting any of these diseases. Participants 

with a Charlson index of comorbidity score of 7 or more were 

more prevalent in the NV-only group (50%) than in the other 

two groups (corresponding percentages: 43.2% in the control 

group and 40% in the NV+AB group). One third of participants 

in the NV+AB were positive for depression on the CES-D scale 

and the same proportion had cognitive impairment, as assessed 

by the MMSE. Lower frequencies of these conditions were 

observed in the NV-only and control groups.

Table 1 also compares the baseline frailty criteria for the 

frailty phenotype.31 The proportion of participants meeting 

Fried’s criteria to be considered frail was similar in the three 

compared groups, close to 45%. Roughly, one in five or six 

participants reported recent unintentional weight loss, with 

the NV+AB group showing the lowest proportion (15.6%). 

Exhaustion was reported in 25.6% of participants, with 33% 

of participants in the NV+AB group reporting exhaustion. 

Weakness was found in 54.1% of participants, but this 

percentage was lower in the control and NV-only groups. 
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Practically all study participants had slow walking speed. In 

addition, 57.8% of participants in the NV+AB group had a 

low physical activity level and for participants in the control 

group this level was much lower (43.2%).

Table 2 presents the distribution of nutritional status 

indicators among the compared groups. Average weight showed 

a variation of 1.7 kg among the randomized groups whereas 

average height varied by 4 cm. Underweight participants 

were more prevalent in the NV-only group (4.6%), with the 

control and NV+AB groups showing the same underweight 

prevalence (2.3%). The average BMI in study participants was 

27.4, but in the NV+AB group it was 28.7 with 31.8% of obese 

participants, compared to 23.3% and 20.5% in the control and 

NV-only groups, respectively. According to the MNA, 79.6% 

of participants in the NV+AB group had a normal nutritional 

status with only 2.3% malnourished, compared to 69.8% of 

participants in the control group with normal nutritional status 

and 7.0% with malnutrition.

General health perceptions on the SF-36 show the lowest 

proportion of participants in the NV+AB group rating their 

current health as fair or poor and the lowest proportion of 

participants in the control group stating that their baseline 

health was worse than 1 year ago (Table 3). In addition, the 

scores for the quality of life dimensions measured by SF-36 

9 not insured at the moment
341 no telephone
33 changes of address
107 dead
28 out of town
50 unavailable
21 refusals
2 other reasons

228
Screened

39 37 39

819
Enlisted elderly participants

57 frailty score index
≤ 0.14

171 frailty score index
≥ 0.14

16 refused
basal interview

155  accepted

20 did not accept the visit
2 changes of address

133 were finally basal-
evaluated

45 nurse +
button group 

44 nurse
group

44 control
group

1 move
1 out of town
2 refusals
2 deaths

1 stroke
2 out of town
3 refusals
1 death

1 move
2 refusals
2 deaths

Figure 1 Flow chart of subjects throughout the study.
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were lower for the NV+AB group in all subscales, except in 

the PF subscale.

Outcome evaluation
The prevalence of frailty at the end of follow-up is shown in 

Figure 2. All prevalence figures were adjusted for baseline 

variables that were unevenly distributed among the compared 

groups and related to frailty. Among those followed up, in the 

NV+AB group the prevalence of frailty was 40% that found 

in the control group (adjusted prevalence of frailty 23.3% vs 

58.3%, respectively). This result was statistically significant 

(P , 0.05). Similar results are obtained if deaths and losses to 

follow-up are included, assuming that all participants who died 

were frail and imputing the frailty status based on baseline 

variables in those lost to follow-up. Under this scenario, the 

NV+AB group would have a 45% lower prevalence of frailty 

than the control group (adjusted prevalence of frailty 29.6% vs 

66.5%, respectively). In addition, the NV-only group had a 

similar prevalence of frailty to the control group.

Table 1 Baseline sociodemographic and clinical characteristics 
among study groups

Control 
(n = 44) 
(%)

NV-only  
(n = 44) 
(%)

NV+AB 
(n = 45) 
(%)

Age-group
70–74 36.4 45.5 42.2
75–79 34.1 34.1 37.8
80–84 22.7 15.9 13.3
85–90 6.8 4.6 6.7
Sex
Men 47.7 47.7 40.0
Marital status
Living with a partner 52.3 56.8 46.7
Widowed 31.8 27.3 42.2
Living alone 15.9 15.9 11.1
Years of school
0–2 20.5 34.1 26.7
3–5 34.1 20.5 26.7
6–8 22.7 36.4 26.7
9+ 22.7 9.1 20.0
Sought/received health services  
in past 6 months (IMSS)

79.6 84.1 82.2

Total independence in activities 
of daily living

81.8 77.3 73.3

Able to walk in the street 52.2 56.8 55.5
Charlson comorbidity index
3–6 56.8 50.0 60.0
7–12 43.2 50.0 40.0
Depressiona 22.7 29.6 33.3
Cognitive impairmentb 29.6 22.7 33.3
Frailtyc 45.5 43.2 46.7
 Unintentional weight loss 20.5 18.2 15.6
 Self-reported exhaustion 18.2 25.0 33.3
 Weakness 52.3 50.0 60.0
 Slow walking speed 100.0 95.5 97.8
 Low physical activity level 43.2 52.3 57.8

Notes: aA score of 16 or more on the CES-D scale; ba score of 23 or less on Mini-
Mental State Examination (MMSE); cwith frailty phenotype, according to Fried et al’s 
criteria.31 Weight loss was defined as a self-report of an unintentional loss of 4.5 kg 
or more in the prior year or after 9 months of follow-up. Exhaustion was identified 
by self-report of two questions from the CES-D scale:21,22 “I felt that everything I did 
was an effort” and “I could not get going.” Subjects answering “a moderate amount of 
time” or “most of the time” were categorized as frail in this dimension. Low physical 
activity level was measured by the International Physical Activity Questionnaire.32,33 
Participants were identified as positive if their physical activity was scored as less 
than moderate. The pattern of activity classified as “moderate” is either of the 
following criteria: 3 or more days of vigorous-intensity activity of at least 20 minutes 
per day or 5 or more days of moderate-intensity activity and/or walking of at least 
30 minutes per day. Slowness was identified if participants could not walk 8 feet or 
could not walk this distance in 7 seconds. Weakness was measured by grip strength 
adjusted by sex, with cutoffs for women of 17 kg and for men of 30 kg.
Abbreviations: NV, nurse visits; NV+AB, nurse visits including an alert button; 
CES-D, Center for Epidemiological Studies Depression; IMSS, Mexican Social Security 
Institute.

Table 2 Baseline nutritional status among study groups

Control 
(n = 44)

NV-only  
(n = 44)

NV+AB 
(n = 45)

Weight, kg (mean [SD]) 70.5 (14.8) 68.9 (12.8) 70.6 (12.6)
Height, m (mean [SD]) 1.62 (0.10) 1.60 (0.10) 1.58 (0.10)
WHO BMI category,29 %
Underweight 2.3 4.6 2.3
Normal 39.5 27.3 22.7
Overweight 34.9 47.7 43.2
Obese 23.3 20.5 31.8
Mini Nutritional Assessment (MNA),30 %
Normal nutritional status 69.8 75.0 79.6
At risk of malnutrition 23.3 20.5 18.2
Malnourished 7.0 4.6 2.3

Abbreviations: BMI, body mass index; SD, standard deviation; WHO, World Health 
Organization; NV, nurse visits; NV+AB, nurse visits including an alert button.

Table 3 Baseline SF-36 quality of life dimensions among study 
groups

Control 
(n = 44)

NV-only  
(n = 44)

NV+AB 
(n = 45)

In general, would you say your health is (%)
Excellent/very good 18.2 11.4 17.8
Good 36.4 34.1 42.2
Fair/poor 45.5 54.6 40.0
Compared to 1 year ago, how would  
you rate your health in general now? (%)
Better now than 1 year ago 27.3 22.7 31.1
About the same as 1 year ago 52.3 45.5 35.6
Worse now than 1 year ago 20.5 31.8 33.3
SF-36 subscale (mean [SD])
Physical functioning 54.7 (31.5) 54.3 (27.3) 54.7 (28.7)
Role physical 47.7 (42.4) 43.8 (44.8) 41.1 (41.3)
Bodily pain 64.6 (27.8) 65.3 (28.7) 61.4 (26.7)
Vitality 70.9 (23.8) 62.6 (23.1) 60.3 (26.2)
Social functioning 79.3 (27.0) 76.7 (26.5) 71.9 (33.2)
Role emotional 75.8 (39.6) 71.2 (36.4) 67.4 (44.1)
Mental health 81.9 (21.4) 75.2 (23.8) 71.0 (27.5)

Abbreviations: NV, nurse visits; NV+AB, nurse visits including an alert button; 
SF-36, 36-item Short-Form Health Survey; SD, standard deviation.
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Finally, Figure 3 presents the changes in frailty and its 

 components, occurring between the start and the end of 

 follow up. Overall, 11.3% of participants were no longer frail at 

the end of follow-up, with the NV+AB group showing a slightly 

higher percentage of improvement than the other two groups 

(12.8%). On the other hand, the NV+AB group presented a 

considerably lower percentage of participants who developed 

frailty during the follow up (5.1%) than those in the control 

or the NV-only group (12.8% and 24.3%, respectively). In 

addition, the NV+AB group showed the highest proportion of 

participants who were no longer exhausted and who improved 

their walking speed at the end of follow-up. In contrast, the 

NV-only group had the highest proportion of participants 

who became frail during the follow up (24.3%), as well as the 

 highest percentage of participants who developed exhaustion 

and the lowest percentages of participants who improved in 

their walking speed and their physical activity level.

Discussion
The most important findings of this study reveal that an 

intervention based on NV+AB and mobile phones had a 

positive effect on the reduction of frailty, after adjusting for 

a number of confounders. However, positive results were also 

reported in the control group.

The current state of affairs in population aging in 

México and in other Latin American countries set the stage 

Control

Nurse only

Nurse + AB

Control

Nurse only

Nurse + AB

Estimated, including
deaths and losses to
follow up

Observed in those
followed up

Adjusted % with frailty at the end of follow up

0 10

*

*

20 30 40 50 60 70 80

Figure 2 Percentages of participants with frailty at the end of follow-up in the three study groups.
Notes: Percentages presented are adjusted for baseline frailty, sex, marital status, years of school, independence in activities of daily living, cognitive impairment, depression, 
body mass index category, and score on the role physical and social functioning SF-36 subscales, through logistic regression. Adjusted percentages correspond to the 
expected frailty proportion of an average participant, in terms of the adjustment variables. *P , 0.05, comparing the NV+AB to the control group.
Abbreviations: NV+AB, nurse visits including an alert button; SF-36, 36-item Short-Form Health Survey.

20

2.6 2.7

Weakness Slow walking speed Low physical activity level

% improved % improved % improved

Frailty

Control

Nurse only

Nurse + AB

Control

Nurse only

Nurse + AB

Unintentional weight loss Self-reported exhaustion

2.8 2.9 10 20 30 40 0 2 4 6

10 10

% worsened % improved

10 10 20 20 10 2010

% worsened % improved % worsened % improved

Figure 3 Percentages of participants who either improved or worsened in their frailty status or Fried’s frailty criteria,31 during their follow-up.
Abbreviation: AB, alert button.
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for this study. While an increasing cohort of the population 

is moving into the latter phases of life, the resources to 

fund both acute and long-term care are scarce. A recent 

report of the Organization for Economic Cooperation and 

Development39 reported that Mexico spends only 0.01% of 

its GDP on long-term care, whereas the average for the rest 

of the organization’s members is approximately 1.5%.

The health system is not prepared to face such a challenge. 

Hospitals and primary care clinics report growing rates of 

utilization and high probabilities of acute events for the 

elderly.40 The reasons are related not only to the future size 

of the aging population or to their health status, but also to 

the lack of proper structure and different models of care. 

IMSS do not provide emergency transportation service from 

the patient’s home to the clinic or hospital. Consequently, a 

simple technology such as the one evaluated in this paper 

could represent an alternative to respond more efficiently 

to the health needs of the elderly, providing patients with 

immediate clinical advice given by a trained nurse. Also, 

health services not based exclusively in clinics and hospitals 

should be implemented urgently. As an example, a national 

health policy of home visits has been incorporated in the 

health care systems of Spain, the United Kingdom, and  

New Zealand.41

Recently, reports of the effectiveness of nurse home 

visits to elderly people have been published42,43 without 

conclusive results. Stuck et al43 presented a systematic 

review and a meta-analysis that included 18 trials with a 

total of 13,447 individuals older than 75 years with the aim 

of evaluating the effect of home visits on functional status, 

admission to nursing homes, and mortality. The authors found 

that nurse home visits are effective if a multidimensional 

geriatric evaluation is integrated and elderly people with low 

risk and fewer deficits are included. All of the trials included 

were performed in populations in developed countries 

whose health systems have incorporated these care schemes. 

However, another meta-analysis found no positive effect 

on functionality,44 although the number of studies included 

was smaller. This lack of evidence was also reported by van 

Haastregt et al,45 who analyzed 15 trials based on community 

preventive home visits to old people.

In our study, the main outcome was the frailty phenotype 

proposed by Fried et al31 because it has a comprehensive 

perspective and can detect longitudinal effects, although 

the concept remains controversial.46 In that sense, the 

positive effect that we found for the NV+AB group is 

consistent with some of the previous reports.43 We must 

accept that our results are difficult to compare due to the 

characteristics of the interventions that we evaluated. The 

evaluation of nonpharmacological interventions is complex. 

Content standardization of each visit and type and quality of 

interaction between nurses and patients cannot be analyzed, 

and it is not possible to know whether it was the assistive 

technology by itself or the combination with the nurses’ 

work to provide closer and longitudinal care of the assigned 

patients was the determinant factor. It is noteworthy that the 

intervention group based only on home nursing visits had 

worse results, with patients presenting approximately 10% 

deterioration, as confirmed by regression analysis. These 

results cannot be explained by basal conditions. The main 

purpose of the nurse interaction with the patient would be 

lifestyle modification and a gain in quality of life measures; 

however, this group did not achieve this aim.47 Although all 

of the study nurses held bachelor’s degrees, we must admit 

that nursing training profiles in Mexico are heterogeneous, 

and this could be one of the explanations for our results. 

However, the NV+AB group reported improvement in 

almost all components of frailty phenotype and even when 

these changes were slight, a visiting nurse combined with 

technology that produces a sense of security in the patient 

could diminish the level of risk.48 As van Haastregt et al45 

proposed, substantial improvements must be made in the 

content and operative processes of these interventions if 

health care systems are to incorporate similar strategies for 

the care of the older people.

One of the interesting points of this work is the incor-

poration of alert buttons, which are a well-known assistive 

technology in other countries. This technology, combined 

with the triage protocols inserted in the mobile phone, was 

of great support in the processes of communication and 

decision making between the nurse and patient. Several 

technological devices may help to improve the care of the 

elderly, from electronic clinic files to telemedicine systems 

and prototypes to support daily life.49 Alert buttons are not 

a novel technology, but their utilization combined with the 

mobile phone may be a tool to make better clinical decisions 

to achieve closer patient care.

There are several limitations to the present study. The 

statistic power of the sample reached 78%. However, some of 

the results would have been more evident if a higher number 

of participants had been included. It may be possible that this 

circumstance and some basal differences explain the positive 

effect observed in the control group. The randomization 

process was performed carefully. Although the staff in charge 

of the interventions could not be blinded to the allocations, 

this process was performed in the central module, as was 
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the screening phase, and interviewers not involved with 

the intervention made the baseline and final evaluations. 

Furthermore, data input and analysis was performed by a 

research analyst not involved in the fieldwork team. Quality 

control was performed through supervision, although it was 

not possible to supervise each one of the visits. The content of 

the visits and the quality of the nursing recommendations was 

not analyzed, and the total number of visits was not included. 

It is likely that nurses working in the NV+AB group would be 

more motivated to update their clinical knowledge because 

they had to resolve their patient’s phone calls properly and 

promptly. This certainly could be a cause of the positive 

effect in this group.

Finally, we can say that it is necessary to complement this 

analysis with economic evaluations that provide more data to 

inform policy decision making. The quickly aging population 

in Mexico has left informal caregivers, mostly women, to 

assume much responsibility for the provision of household 

care activities through the life cycle, from early childhood 

care and family health care, to health and long-term care 

for the older population.50 Fundamental changes in social 

customs that brought about a constant increase in women’s 

participation in formal education and employment outside 

the household are already posing a further challenge by 

reducing the supply of informal caregivers. Consequently, 

future research must be focused on evaluating long-term 

effects as well as how to increase the technical content of 

the interventions if we are to consider these strategies viable 

and valid for the care of the elderly in Mexico.
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