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Abstract

Individuals with non-communicable diseases (NCDs) are potentially at increased vulnerabil-

ity during the Covid-19 pandemic and require additional help to reduce risk. Self-manage-

ment is one effective strategy and this study investigated the effect of sociodemographic

and health factors on the self-management of some non-communicable diseases, namely

hypertension, type 2 diabetes mellitus and dyslipidemia, among Chilean adults during the

Covid-19 pandemic. A cross-sectional telephone survey was carried out on 910 participants

with NCDs, from Santiago, Chile. An adapted and validated version of the “Partners in

Health” scale was used to measure self-management. Exploratory Factor analysis yielded

five dimensions of this scale: Disease Knowledge, Healthcare Team Relationship, General

Self-Management and Daily Routines, Drug Access and Intake, and Monitoring and Deci-

sion-Making. The average of these dimensions was calculated to create a new variable

Self-Management Mean, which was used as a dependent variable together with the five

separate dimensions. Independent variables included age, gender, years of schooling, num-

ber of diseases, the percentage of Multidimensional Poverty Index in the commune of resi-

dence, and self-rated health status. Beta regressions and ANOVA for the Beta regression

residuals were utilized for analyses. Beta regression model explained 8.1% of the variance
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in Self-Management Mean. Age, years of schooling, number of diseases and self-rated

health status were statistically associated with Self-Management Mean and dimensions

related to daily routines and health decision making, such as Disease Knowledge, General

Self-Management and Daily Routines, and Monitoring and Decision-Making. Gender and

the percentage of Multidimensional Poverty Index in the commune of residence were insig-

nificant. Strategies for self-management of NCDs during a crisis should consider age, years

of schooling, number of diseases, and self-rated health status in their design.

Introduction

Currently global health is characterized by a high prevalence of non-communicable diseases

[1] and the emergence of new infectious diseases such as Covid-19 with the resulting global

pandemic [2]. Preventing and controlling infectious diseases, nutritional problems and associ-

ated chronic diseases require pertinent planning and strategies [3]. Individuals living with

non-communicable diseases (NCDs) [4] are particularly vulnerable as a result of the pan-

demic. Covid-19 mortality rates reported worldwide have shown higher rates of morbidity,

hospitalization and mortality in particularly for Type 2 diabetes and arterial hypertension, as

well as cancer [5–7]. In addition, measures used to reduce the spread of Covid-19 including

social distancing, mobility restrictions and lockdowns may impact on people with NCDs by

making it more difficult to access health services and to follow prescribed diets or perform

physical activity, as well as increasing smoking and excessive alcohol consumption [8]. In

Chile, the 10th Report of Covid-19 Symptoms and Practices National Monitoring (in Spanish,

Monitoreo Nacional de Sı́ntomas y Prácticas Covid-19, or MOVID-19) [9], showed that only

26.1% those with NCDs had access to healthcare services due to the lockdown and the reduc-

tion in routine health services. The lack of programmatic alignments for managing the NCD

population during the Covid-19 pandemic may obstruct the fight against both pandemics,

especially in low and middle income countries, and therefore, the challenge to keep healthcare

continuity for chronic disease is relevant [8].

In Chile the primary healthcare system aims at promoting healthy lifestyle habits and capac-

ities for individuals and communities. All risk factors related to lifestyle habits, such as diet,

physical activity, and smoking, among others, constitute an important part of the burden of

disease in Chile. The challenge of the primary healthcare system is to achieve changes in the

behavior of individuals to improve lifestyle habits, to develop protecting factors, and to

decrease the prevalence of risk factors. The lockdown has impacted on various primary health-

care programs [10], such as the Cardiovascular Health Program (in Spanish, Programa de

Salud Cardiovascular, PSCV onwards), which aims to prevent and reduce morbidity, disability

and premature mortality caused by cardiovascular diseases (arterial hypertension, type 2 dia-

betes mellitus and dyslipidemia) [11]. Implementation of strategies to transfer knowledge and

skills to those with NCDs so that they can manage their diseases, improve health and quality of

life, and prevent saturation of the healthcare system is important [12, 13].

One strategy that has shown some effectiveness in controlling NCDs is self-management

[14] which is defined as a set of knowledge, attitudes, skills and behaviors that individuals

develop to cope with their experience including identification and management of symptoms,

treatment adherence, prevention of physical, social and emotional consequences, as well as

adapting to these consequences [15–17]. Self-management is developed with the support of

healthcare professionals, the healthcare system and other sectors [18, 19].
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Self-management is a complex phenomenon determined by multiple factors (medical, bio-

logical, sociodemographic, and psychological, among others) [20–22], which may undermine

or enhance self-management. To develop and promote self-management, it is necessary to

know what factors influence self-management in the NCD population in the context of the

Covid-19 pandemic, as well as a reformulation of the tasks and roles of healthcare teams. The

Chilean primary healthcare system is a well-developed public system to support healthcare in

an individual and community level [23]. It is possible that the knowledge of the effect of

selected sociodemographic and health factors on self-management may help to Chilean and

other countries to adjust and re-design programs aimed to provide support for self-manage-

ment to the NCDs population during sanitary crisis such as the Covid-19 pandemic. Addition-

ally, it may help to other countries that have primary healthcare systems to develop more

resilient programs to the NCDs population during sanitary crisis. The objective of the present

study is to investigate the effect of selected sociodemographic and health factors on NCD self-

management.

Subjects and methods

Study design

The sample size calculation for proportions indicated a minimum sample size of 666 partici-

pants from the users of the PSCV in the Metropolitan Region (N = 711,620), based on alpha of

5%, beta of 80% and 99% confidence interval (Fig 1) and oversampling by 30% to yield a mini-

mum sample of 900 individuals. Due to the Covid-19 lockdown restrictions data collection

was performed via a telephone survey.

Participants in the study were selected using a three-staged probabilistic design. In the first

stage, the 32 communes that comprise the city of Santiago were divided in three tertiles utiliz-

ing the percentage of the Multidimensional Poverty Index (%MPI) of each commune. Three

communes were randomly selected from each tertile, giving a total of 9 communes. In the sec-

ond stage, two Family Health Care Centers (Centro de Salud Familiar or CESFAM) were ran-

domly selected from each of these communes. In the third stage, individuals were selected

from each CESFAM through a stratified random sampling by age and gender.

The inclusion criteria were people enrolled in the PSCV, to be older than 20 years of age,

with access to a telephone or to be able to connect via video call. Exclusion criteria considered

people that had difficulties to answer a phone call or to respond to the survey appropriately,

such as participants with hearing, cognitive or mental health disabilities.

Data collection

Due to the lockdown the survey was carried out by telephone. The decision of carrying out the

survey by telephone was based on the fact that this was the unique source of contact to the par-

ticipants. Surveys carried out by telephone have proven better response rates compared to

internet surveys [24, 25]. In order to allow for non-response a total of 7,282 telephone numbers

(landline and mobile) were obtained from the selected CESFAM. The survey was carried out

between October 2020 and January 2021 (14 weeks). The phone numbers were divided

between nine experienced and previously trained telephone operators, who made an average

of 719 calls per week, averaging 222 effective calls per week. Informed consent was obtained

before the start of the survey. The average call duration was 37 minutes (SD = 14 minutes)

with a minimum duration of 10 minutes and a maximum duration of 112 minutes. Each call

was recorded. Ineffective calls corresponded to either wrong or invalid numbers. The total

number of effective calls gave a weekly average of 66 responses, the rest corresponded to
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participants that fell under exclusion criteria or declined to participate. Participants who

refused to participate were not different in terms of gender, age, and commune of residence.

The survey obtained data from 922 individuals (477 women and 433 men). A total of twelve

participants were excluded (Fig 1) due to non-compliance with the inclusion and exclusion

criteria, or for having incomplete responses. Therefore, the final analysis was performed on a

total sample of 910 participants.

Variables

The study utilized the Self-management mean (SMM) and its dimensions as outcomes, while

sociodemographic and health self-perception variables were used as independent variables.

SMM was built from the “Chronic disease self-management in Covid-19 pandemic scale for

people enrolled in the Cardiovascular Health Program”, which was designed based on the

“Partners in Health (PIH)” scale developed in 2003 at the Flinders Human Behavior & Health

Research Unit at the University of Flinders [26]. The original instrument is an 11-item scale

comprising three dimensions: core self-management, condition knowledge and symptom

monitoring, and it was designed to be self-administered. All the questions were adapted for

telephone usage and placed in the context of the pandemic and the PSCV. The original score

for each question was from 0 to 8 and it was modified from 0 to 100% in 10% intervals. The

score was inverted, where 0 indicates absence of self-management and 100 indicates maximum

possible presence of self-management. These modifications were made following the recom-

mendations of Bandura [27] to measure self-efficacy, taking into consideration that self-effi-

cacy and self-management are strongly related [28] and that in many cases the scales of self-

efficacy are used to evaluate self-management [29].

Fig 1. Sample flow chart.

https://doi.org/10.1371/journal.pgph.0000763.g001
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New questions were included aiming to obtain information concerning support networks,

including family, community and health teams making a 17 item scale. Finally, the scale con-

tained 17 items (S1 Text).

The scale was submitted to a process of content validation. Six cognitive interviews [30]

were performed, with the objective of assessing comprehension and sociocultural pertinence.

The interviews were performed on three men and three women, of ages and diagnosis equiva-

lent to the population to which the survey was applied. All participants showed understanding

of the statements and the response scale.

The scale was also submitted to a psychometric properties analysis, utilizing an exploratory

factor analysis. A total of two items were removed from the original scale, as they showed low

commonality (items 8 and 16, S1 Text), which resulted in the final 15-items instrument (Cron-

bach’s α = 0.836). The exploratory factor analysis provided five dimensions: Disease Knowl-

edge (DK), that refers to the self-reported knowledge beliefs that participants have regarding

their condition in general, including causes, effects and relation to Covid-19; Healthcare Team

Relationship (HTR), that considers the participant’s engagement in the decision-making pro-

cess pertaining to treatment and perceived support from the healthcare team; General Self-

Management and Daily Routines (SMDR), which refers to everyday management of actions

related to treatment, such as diet, physical activity and emotional management; Drug Access

and Intake (DAI), related to the possibility of accessing required medication for treatment and

correct intake; and Monitoring and Decision-Making (MDM); related to the capacity of par-

ticipants to self-assess disease signs and symptoms, and to make decisions based on these

assessments. Finally, SMM was created using the mean of the five dimensions.

The sociodemographic factors used as independent variables were gender (man and

woman), age (subtracting the date of birth to the date of the interview), the %MPI of the com-

mune of residence, and the self-reported years of schooling categorized into five groups

(incomplete primary education [< 8 years], incomplete secondary education [< 12 years],

complete secondary education [� 12 years], complete technical education or incomplete

higher education, and complete higher education). The health factors were the self-rated health

status (divided in four categories: poor, fair, good and excellent) and the number of diseases

that was calculated by adding the number of self-declared diseases attended by the PSCV: dia-

betes, arterial hypertension, and dyslipidemia. Other diseases such as neoplasia, blood disor-

ders, endocrine diseases, mental or neurologic diseases, digestive diseases, respiratory diseases

(not related to Covid-19), musculoskeletal disorders, genitourinary diseases, hearing disorders,

infectious diseases (not related to Covid-19), immune diseases, ophthalmologic diseases and

disorders, cardiovascular diseases, and metabolic diseases were also included.

Data analysis

Beta regressions were used to determine the effect of each independent variable on the vari-

ability of the dependent variables. Beta regressions have been shown to give better data adjust-

ment when dependent variables present asymmetrical, outlier values, given their higher

flexibility when compared to standard linear regressions [31]. In addition, evidence indicates

that beta distribution-based analysis is recommended in continuous answer formats, where

responses must be marked on a continuous range, with no semantic references, as is the case

of this survey [32–34]. Shapiro-Wilk tests performed on residuals from linear and beta regres-

sions using data from this study rejected normal distribution. However, the visualization of

residual values (q-q plots, not presented in this paper) and Akaike Information Criteria values

(AIC beta regression model = -736.265; AIC linear regression model = -700.099) showed better

adjustments in beta regressions compared to linear regressions. Analysis of variance
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(ANOVA) was performed using the residual values obtained from beta regressions with the

aim of controlling for the effect of the other independent variables. Finally, Bonferroni correc-

tion was applied to correct for the number of statistical tests undertaken, since six beta regres-

sion models were performed using the same dependent variables (p-value<0.007).

Ethics statement

The Project was approved by the ethical committee of the Faculty of Medicine, University of

Chile (Project: Nº 100–2020). Verbal informed consent was obtained from all participants.

Results

Table 1 provides the descriptive statistics and Fig 2 shows histograms and box-and-whiskers

charts for the SMM and the dimensions. As can be seen from Table 1 and Fig 2, the general

pattern of SMM and the dimensions showed negative skewness, as well as means and medians

over 0.6. As can be seen from the interquartile ranges, MDM, HTR and DK dimensions

showed high dispersion, while DAI, SMM, and SMDR dimensions showed low dispersion.

The DAI dimension was worth highlighting since it presented a median close to the upper

limit (>0.999), pronounced asymmetry and low variability in comparison to other

dimensions.

Table 2 presents descriptive statistics for the independent variables. It was found that

women were more likely to participate. The average age was 57.86 years, with a standard devia-

tion of 18.17 years. Minimum and maximum ages were 21 years and 101 years respectively.

The majority of participants declared had incomplete secondary education, two diseases, and

good health. The %MPI in the commune of residence showed an average of 20.87%, with a

standard deviation of 0.06%. The commune with the lowest %MPI was Santiago and the com-

mune with the highest participation was Recoleta.

Table 3 presents the results of the beta regressions of SMM and the dimensions as depen-

dent variables and their association with the independent variables. Pseudo R-squared showed

that the independent variables explained approximately 8.10% of the SMM variation, while the

SMDR dimension showed the highest pseudo R-squared value of 13.0%. The variables that

were significantly associated with SMM were age, years of schooling, number of diseases, and

health status. The DK dimension was significantly associated with gender, years of schooling,

number of diseases, and very good health status. The SMDR dimension was significantly asso-

ciated with age, higher complete education, and health status. The HTR dimension was only

significantly associated with very good health status, while the MDM dimension was signifi-

cantly associated with age and number of diseases. The DAI dimension was not significantly

associated with any of the independent variables.

Table 1. Summary of the dependent variables.

Variable N Mean Median I.Q.R. Skewness

Self-Management Mean (SMM) 910 0.682 0.701 0.225 -0.649

Disease Knowledge (DK) 910 0.626 0.625 0.300 -0.494

General Self-Management and Daily Routines (SMDR) 910 0.665 0.700 0.250 -0.619

Healthcare Team Relationship (HTR) 909 0.634 0.666 0.400 -0.449

Drug Access and Intake (DAI) 903 0.873 0.999 0.200 -2.093

Monitoring and Decision-Making (MDM) 910 0.614 0.650 0.499 -0.504

I.Q.R.: interquartile rank.

https://doi.org/10.1371/journal.pgph.0000763.t001
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Table 4 presents the results of sequential ANOVA using the residual values obtained from

the beta regressions, with the aim of controlling for the other independent variables. The asso-

ciation between SMM and the independent variables remained similar, while DK was signifi-

cantly associated with years of schooling and number of diseases, SMDR was significantly

associated with age and health status, DAI was significantly associated with health status, and

MDM was significantly associated with age. HTR showed no association with the independent

variables. Eta squared showed small effect sizes of each independent variable on SMM and its

dimensions.

Fig 2. Histogram and box-plot of self-management mean and its dimensions.

https://doi.org/10.1371/journal.pgph.0000763.g002
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Discussion

Self-management is determined by multiple variables at various levels [20–22] and this study

examined how of variation in sociodemographic and health factors impacted on self-

management.

This study used a modified PIH scale to monitor how participants, during the Covid-19

pandemic, expressed their abilities to perform tasks by themselves and what they received

from their support networks and healthcare systems. Although the SMM was observed to have

a high score, its dimensions showed heterogeneity. For example, the DAI dimension showed

that actions conducted with institutional support mechanisms established prior to the Covid-

19 pandemic, presented higher scores and low variability. On the contrary, SMDR which

includes physical activity and diet behaviors that depend on people and their environment pre-

sented lower scores and were more variable. These results can be explained by the difficulty in

performing physical activity and diet-related behaviors compared to medication intake.

The SMM model accounted for 8.1% of the variation of the self-management construct,

while the independent variables explained between 3.5% to 13% of the studied dimensions

indicating that there is an important amount of unexplained variation. Other studies [35–37]

found that the nature of social support, self-efficacy, cultural values, self-awareness,

Table 2. Summary of the independent variables.

Variables Categories Frequency Percent

Gender Female 477 52.42

Male 433 47.58

Age (years) 20–39 223 24.51

40–69 420 46.15

70+ 267 29.34

Years of schooling Primary incomplete 124 13.63

High school incomplete 221 24.29

High school complete 249 27.36

Bachelor incomplete / technical complete 213 23.41

Bachelor complete 103 11.32

Number of diseases 1 200 21.98

2 281 30.88

3 212 23.30

4 118 12.97

5 or more 99 10.88

Health status Poor 72 7.91

Fair 344 37.80

Good 412 45.27

Very good 82 9.01

% Multidimensional Poverty Index by commune Santiago (9.63%) 117 12.86

Macul (13.47%) 84 9.23

La Cisterna (17.82%) 100 10.99

Recoleta (22.5%) 125 13.74

Pudahuel (22.51%) 124 13.63

Puente Alto (23.31%) 107 11.76

Peñalolén (26.28%) 104 11.43

Pedro Aguirre Cerda (26.76%) 95 10.44

Conchalı́ (29.37%) 54 5.93

https://doi.org/10.1371/journal.pgph.0000763.t002
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empowerment, perceived barriers, health literacy, among others, improved self-management,

thereby accounting for the higher percentage of variation explained in these studies.

In the present study, age, years of schooling level, number of diseases and self-rated health

status were significantly associated with SMM, DK, SMDR, and MDM. These variables have

been used in other research [38–45] aiming to understand the short-term modifiable effects on

self-management.

Self-rated health status was statistically associated with SMM and the SMDR dimension.

Additionally, after removing the effect of the other independent variables, self-rated health sta-

tus presented a significant association with the DAI dimension. These results are consistent

with previous studies, which found that self-rated health status is a variable significantly

Table 3. Beta regressions of self-management mean and its dimensions with the independent variables.

Variable Self-Management Mean Disease Knowledge Healthcare Team Relationship

Estimate S.E. Z P-value Estimate S.E. Z P-value Estimate S.E. Z P-value

Intercept -0.112 0.174 -0.644 n.s. 0.620 0.237 2.616 0.009 0.197 0.274 0.72 n.s.

Gender -0.012 0.052 -0.234 n.s. -0.191 0.071 -2.707 0.007 -0.166 0.082 -2.03 n.s.

Age 0.008 0.002 4.947 <0.001 -0.004 0.002 -1.700 n.s. 0.005 0.002 2.117 n.s.

Years of schooling (<8 years) -0.005 0.085 -0.055 n.s. -0.243 0.115 -2.105 n.s. 0.023 0.134 0.171 n.s.

Years of schooling (12 years) 0.221 0.072 3.075 0.002 0.345 0.098 3.532 <0.001 0.033 0.113 0.289 n.s.

Years of schooling (technical complete / higher

incomplete)

0.166 0.076 2.188 n.s. 0.446 0.104 4.301 <0.001 -0.047 0.12 -0.396 n.s.

Years of schooling (higher complete) 0.390 0.096 4.059 <0.001 0.346 0.128 2.697 0.007 0.316 0.148 2.137 n.s.

Number of diseases 0.067 0.022 3.046 0.002 0.110 0.030 3.706 <0.001 0.044 0.034 1.304 n.s.

Health status (bad) -0.205 0.097 -2.112 n.s. -0.033 0.134 -0.248 n.s. -0.166 0.155 -1.069 n.s.

Health status (good) 0.038 0.056 0.670 n.s. 0.033 0.077 0.435 n.s. -0.063 0.089 -0.708 n.s.

Health status (very good) 0.510 0.099 5.129 <0.001 0.428 0.130 3.284 0.001 0.569 0.148 3.85 <0.001

% Multidimensional Poverty Index by commune 0.374 0.439 0.851 n.s. -0.789 0.595 -1.326 n.s. 0.712 0.687 1.037 n.s.

Phi 6.693 0.297 22.51 <0.001 2.671 0.111 24.05 <0.001 1.438 0.057 25.15 <0.001

Pseudo R-squared 0.081 0.069 0.035

General Self-Management and

Daily Routines

Drug Access and Intake Monitoring and Decision-Making

Estimate S.E. Z P-value Estimate S.E. Z P-value Estimate S.E. Z P-value

Intercept -0.702 0.21 -3.338 0.001 1.133 0.263 4.315 <0.001 -1.070 0.293 -3.646 <0.001

Gender 0.007 0.063 0.114 n.s. 0.006 0.077 0.074 n.s. 0.047 0.087 0.538 n.s.

Age 0.019 0.002 9.918 <0.001 0.005 0.002 2.039 n.s. 0.010 0.003 3.768 <0.001

Years of schooling (<8 years) 0.058 0.103 0.557 n.s. 0.021 0.127 0.164 n.s. -0.030 0.144 -0.208 n.s.

Years of schooling (12 years) 0.220 0.087 2.535 n.s. 0.152 0.107 1.417 n.s. 0.251 0.121 2.072 n.s.

Years of schooling (technical complete / higher

incomplete)

0.095 0.092 1.039 n.s. 0.058 0.114 0.505 n.s. 0.184 0.128 1.436 n.s.

Years of schooling (higher complete) 0.315 0.115 2.749 0.006 0.191 0.140 1.361 n.s. 0.417 0.158 2.633 n.s.

Number of diseases -0.030 0.026 -1.142 n.s. 0.064 0.032 1.973 n.s. 0.100 0.037 2.730 0.006

Health status (bad) -0.348 0.116 -2.991 0.003 -0.221 0.148 -1.492 n.s. -0.126 0.166 -0.755 n.s.

Health status (good) 0.255 0.068 3.749 <0.001 0.064 0.084 0.762 n.s. 0.042 0.095 0.440 n.s.

Health status (very good) 0.756 0.119 6.368 <0.001 0.224 0.141 1.586 n.s. 0.417 0.159 2.630 n.s.

% Multidimensional Poverty Index by commune 0.425 0.528 0.806 n.s. -0.020 0.653 -0.031 n.s. 1.520 0.736 2.063 n.s.

Phi 4.026 0.175 23.010 <0.001 1.428 0.076 18.76 <0.001 0.955 0.036 26.620 <0.001

Pseudo R-squared 0.130 0.035 0.042

S.E.: standard error.

https://doi.org/10.1371/journal.pgph.0000763.t003
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associated with other health indicators. Smith et al. [43] demonstrated that self-rated health

was significantly associated with self-management measured with the PIH scale. The authors

concluded that the probability of having high self-management is greater if the participant has

a good or excellent self-rated health status. The significant association that exists between these

two variables can be explained as a positive reciprocal influence, where better disease self-man-

agement generates improved self-rated health status, reinforcing self-management behaviors.

Years of schooling showed a significant association with SMM, as well as with the DK,

SMDR, HTR, and MDM dimensions with the higher education category showing the largest

contribution to higher self-management. This could be explained by a greater capacity of the

population to understand messages, information, and in-depth reflection regarding prescrip-

tions provided by healthcare teams. During the Covid-19 pandemic, this skill appears as an

accumulated history that should be taken into account by healthcare teams when providing

care to users. Heijmans et al. [38] found in a Dutch study that education level significantly

influences healthcare literacy and consequently, self-management. Heijmans et al. [38] argued

that communication, functional and critical thinking skills in the population that access

healthcare services are a relevant resource for the structural foundations of a healthcare system.

Kim et al. [46] proposed that it is important to consider the broad scope and skill-depth that

participants can develop for self-management, the paths to search and obtain information, and

how health information can be applied in their daily lives, which requires knowledge, motiva-

tional skills, access to official information and the capacity to develop strategies to implement

sustainable changes.

Age showed significant and positive associations with SMM, SMDR and MDM. This sug-

gests that the accumulation of advice and experience, routines and resilience acquired from

the process of living with a NCD leads to improvements in disease management, which are

expressed in concrete actions taken during Covid-19 lockdowns, including diet, physical activ-

ity and emotional management. The significant association between age and the MDM dimen-

sion reveals that age is positively correlated with greater performance in monitoring signs and

symptoms and making decisions based on these assessments. These results are similar to those

Table 4. Sequential ANOVA of self-management mean and its dimensions with the independent variables.

Variable Self-Management Mean Disease Knowledge Healthcare Team Relationship

F value P-value Eta-squared F value P-value Eta-squared F value P-value Eta-squared

Gender 0.036 n.s. <0.001 5.099 n.s. 0.006 3.148 n.s. 0.003

Age 15.790 <0.001 0.017 2.055 n.s. 0.002 2.689 n.s. 0.003

Years of schooling 11.040 0.001 0.012 17.070 <0.001 0.018 0.905 n.s. 0.001

Number of diseases 7.607 0.006 0.008 8.672 0.003 0.009 1.169 n.s. 0.001

Health status 19.960 <0.001 0.022 4.222 n.s. 0.005 5.900 n.s. 0.006

% Multidimensional Poverty Index by commune 0.154 n.s. <0.001 1.765 n.s. 0.002 0.371 n.s. <0.001

General Self-Management and Daily

Routines

Drug Access and Intake Monitoring and Decision-Making

F value P-value Eta-squared F value P-value Eta-squared F value P-value Eta-squared

Gender 0.011 n.s. <0.001 0.010 n.s. <0.001 0.247 n.s. <0.001

Age 52.930 <0.001 0.055 5.511 n.s. 0.006 9.934 0.002 0.011

Years of schooling 2.588 n.s. 0.003 1.805 n.s. 0.002 4.877 n.s. 0.005

Number of diseases 0.662 n.s. 0.001 6.240 n.s. 0.007 5.848 n.s. 0.006

Health status 40.580 <0.001 0.043 8.693 0.003 0.010 4.583 n.s. 0.005

% Multidimensional Poverty Index by commune 0.041 n.s. <0.001 0.002 n.s. <0.001 2.925 n.s. 0.003

https://doi.org/10.1371/journal.pgph.0000763.t004
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reported by Heijmans et al. [38], who also using the PIH scale, observed a positive association

between age and self-management.

The number of diseases presented a positive association with SMM and the DK dimensions.

Participants with a higher number of diseases have greater self-management and disease

knowledge. Other studies [13, 38, 47] have observed that the number of diseases has a signifi-

cant inverse effect on self-management. Fix et al. [47] observed that patients with comorbidi-

ties perceive an interdependence between their conditions and subsequently had problems

separating information between their illnesses. However, the majority of conditions shared by

participants in this study have a common set of characteristics (origins, indications, conse-

quences and manner to be addressed by the healthcare system). Consequently, information

and indications received for one disease can function as reinforcement for others leading to

greater levels of knowledge and self-management. The results obtained from this study and

previous literature [13, 38, 47] suggest that future research should consider the total number of

diseases, as well as groups of diseases, in order to know the differential effect on self-manage-

ment and its dimensions.

In this study self-reported gender was not significantly associated with SMM or its dimen-

sions, which suggests that self-perception of practices, knowledge and experiences learned

from living with a condition are not mediated by gender perception [48]. The effect of gender

on NCD self-management is not consistent and some studies have observed significant associ-

ations [39, 41, 49, 50] while others have not [43, 51, 52], or an association that is exclusive to

specific dimensions [38]. An explanation for these disparities in findings could be attributed to

different cultural expectations associated with gender roles in the countries where studies were

conducted. For instance, Alrahbi [49] observed that Omani men performed physical activity

more regularly than women, due to social restrictions imposed on women. Hara et al. [50]

observed a worsening of psychological symptoms associated with diabetes in women, which

suggests that gender has a major impact on patient empowerment and that female patients

may face more psychological or family communication issues. Both studies aim at social and

cultural differences that are involved in NCD self-management. The different ways that men

and women address their own health has been acknowledged and studied [43] and WHO [53]

acknowledges the effect of gender on general health. Health practices and behaviors can be

understood as activities built in association with gender roles [54, 55]. One possible explana-

tion of the present result is that the PSCV program provides homogenous healthcare to men

and women alike, without differentiating care in accordance to gender characteristics, and as a

possible result, the response that is received is also homogenous.

There was no association between self-management and the extent of commune poverty in

the present study. This lack of association could be due to the low variation in % poverty

between communes and that household income might have been a better predictor. For exam-

ple, the National Socioeconomic Characterization Survey (Encuesta de Caracterización Socio-

económica Nacional) 2017 [56] found a near two-fold increase in poverty and extreme poverty

levels by household income, in the Región Metropolitana [57].

Finally, the HTR dimension did not show significant association with any independent var-

iables. There is evidence that indicates that the relationship between healthcare teams and par-

ticipants are determined by variables such as personality traits, communication skills and

certain common characteristics [58, 59], which were not assessed in our study.

Our study has several limitations. Data acquired through a telephone survey, may affect the

results compared to face-to-face survey. However, the limitations imposed by the lock-down

due to the Covid-19 pandemic, prevented any type of in-person meetings. Another limitation

is the cross-sectional nature of this research. The research was carried out between the first

and the second waves of Covid-19 in Chile and it is not known whether self-management
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changed during this time due to the changing access to healthcare or support strategies. Addi-

tionally, this research did not consider other types of independent variables, such as other

social and individual variables, cultural variables, or psychological conditions, among others.

However, the purpose of this research was to focus understanding on the effects of selected

sociodemographic and health factors in order to know what kind of social and individual bar-

riers or enhancers have to be considered to implement strategies to improve the self-manage-

ment. Finally, it is possible that some bias may have occurred due to refusal of some

participants to take part in the research. While gender, age, and commune of residence were

controlled by the sample design, other variables such as SMM and its dimensions, as well as

years of schooling, number of diseases, and health status were not controlled, showing eventual

differences between the participants and those who refused to participate.

Conclusions

Self-management is a complex phenomenon determined by a large number of variables of

diverse nature, which interact with each other.

The Covid-19 pandemic interrupted the regular health care system and this situation pro-

vided an opportunity to study the role that the health systems has in relationship to self-man-

agement in the context of NCDs.

This study showed that when the health system develops and consolidate practices focused

on self-management, such as drug access, there is stability. On the contrary, other individual

dependent dimensions that have not been reinforced before the pandemic, showed more dif-

ferential responses and the PSCV needs to recognize its strengths and weaknesses in order to

improve self-management as a crucial factor in the Chronic Care Model [57] adopted by the

PSCV.

At the global level, this study shows some directions to improve the quality of healthcare

systems [58] in countries experiencing crises. Strategies linked to self-management support

should focus on providing structural and community mechanisms that allow strengthening

self-management in the population before, during and after a pandemic or in future health,

social or natural disaster crises, taking into consideration sociodemographic and health factors

that modulate the expression of self-management.
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