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Abstract 
Background: Self-care is an important, though often neglected, area of type 2 
diabetes management in lower and middle income countries (LMICs). In Mo-
rocco, whilst the evolution of the disease is increasing rapidly, evidence docu-
menting disease self-care patterns remains scarce. Objectives: To estimate the 
prevalence of self-care activities among patients with type 2 diabetes in Morocco, 
and to identify the factors associated with good self-care practices. Methods: We 
performed a secondary analysis of data of 406 patients aged 30 years old and 
over, diagnosed with type 2 diabetes mellitus for at least 6 months. Self-care ac-
tivities were assessed using the Moroccan version of the Summary of diabetes 
self-care activities. Studied factors included socio-demographics, disease features 
and healthcare use. Unadjusted and adjusted odds ratios were calculated using 
logistic regression. Results: Mean age was 55.8 ± 11.6 years old. Females 
represented 68.7% of the respondents. Mean estimates of the frequency of 
self-care practices exceeded 3.5 days per week for diet, exercise and foot-care; of 
these, good dietary behavior was the most prevalent (63.6%). In multivariate 
analysis, females displayed better dietary behavior (OR = 1.81 [1.27 - 2.58]), and 
less frequent foot care (OR = 1.81 [1.27 - 2.58]) than males. Lower levels of exer-
cise were associated with being female (0.42 [0.26 - 0.68]), and belonging to the 
higher income category (0.55 [0.34 - 0.88]). Residents in rural areas also reported 
better exercise practices (1.72 [1.07 - 2.78]). Conclusion: This study draws at-
tention to self-care practices and their determinants in the Moroccan context. 
Such findings should help in the design, implementation, and evaluation of 
self-management interventions for people with type 2 diabetes. 
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1. Introduction 

Globally, the burden of disease is undergoing an epidemiologic shift from com-
municable to non-communicable disease conditions. Of these, Diabetes Mellitus 
(DM) is considered the 8th leading cause of death: recent pooled global esti-
mates show a prevalence of 8.5% amongst adults [1], an almost 2 fold increase in 
the last 30 years. Across the African continent, the estimated number of those 
living with the disease has risen exponentially in the same time frame; from an 
estimated 4 million in 1980 to 25 million in 2014. Within Morocco, similar 
trends and concerns are observed due to both the changing lifestyle and demo-
graphic make-up of the population (an associated trend with rapid urbaniza-
tion). Lower and middle income countries (LMICs) experiencing this transition, 
however, are often disproportionately affected by the condition, whilst simulta-
neously lacking sufficient resources to tackle it [2] [3] [4].   

Self-management by the patient constitutes a cornerstone area in chronic dis-
ease care. It focuses on knowledge and self-care skills, encouraging patients to 
take an active role in shaping and managing their treatment regimen. For di-
abetes, self-management education interventions have been shown to be effec-
tive in improving glycemic control, reducing the onset of complications and im-
proving quality of life [5] [6]. Core self-care practices for patients with diabetes 
include diet, physical activity, foot-care, blood sugar monitoring and treatment 
adherence. Alongside assessment of the levels of self-care behaviors, under-
standing their determinants is important to enable health professionals to design 
appropriate interventions. Factors that may affect self-management include de-
mographic, socioeconomic, psychological, health status and the health-care sys-
tem [7] [8]. 

In the Moroccan setting, there is very little evidence assessing the degree to 
which patients with diabetes mellitus carry out self-care activities, though pub-
lished studies have reported poor health outcomes among this population [9]. In 
a recent study, Chadli et al. reported low achievement of the international target 
of HbAc1 < 7%, alongside low adherence to self-monitoring of blood glucose 
[10]. For those reasons, assessing self-care practices and their determinants in 
this context represents an important area of investigation with the aim of devel-
oping effective strategies to improve diabetes self-management.  

Therefore, the objectives of this study were to estimate the prevalence of 
self-care activities among patients with type 2 diabetes in Morocco, and to iden-
tify the factors associated with good self-care practices. 

2. Material and Methods 

For this secondary analysis, we pooled data from three separate studies that were 
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focused upon patient-reported outcomes among diabetic patients. These studies 
were carried out in different regions in Southern Morocco within a 3-year period 
(from 2012-2014). Inclusion criteria were: patients with type 2 diabetes, over 30 
years of age, and having been diagnosed for 6 months or more. Volunteers were 
recruited through patient organizations and primary health care facilities. 
Trained final year medical students or graduates interviewed the participants af-
ter having obtained their verbal consent. 

Data were collected using a structured questionnaire developed by the re-
search team, which captured data on several domains. Socio-demographics in-
cluded age, gender, marital status, educational level, professional activity, resi-
dence (rural/urban) and monthly income. We also recorded disease duration, 
insulin therapy and previous hospitalization related to diabetes or its complica-
tions. Finally, data concerning access to care included: medical insurance, a 
medical visit during the last month and the number of medical visits during the 
past year.  

Self-care activities were assessed using the Summary of Diabetes Self-Care Ac-
tivities (SDCSA) [11]. This tool consists of 10 items that evaluate diet (general 
and specific), exercise, blood sugar testing and foot-care on a weekly frequency 
scale (scores ranging from 0 - 7 referring to the number of days a specific beha-
vior was performed during the past week). The scale has been translated and 
adapted into many languages and used in various settings including a proposed 
version for use in the Moroccan context [12]. The Moroccan version consists of 
8 items instead of 10, having excluded items 3 and 4 that focused on areas of 
specific diet (fruit and vegetable servings and consumption of high fat products) 
because of difficulties during the process of cross-cultural adaptation and low 
psychometric performances. We used the Moroccan version of the scale: items 
with corresponding dimensions are presented in Table 1. 

 
Table 1. Items and dimensions of the Moroccan version of the summary of diabetes 
self-care activities (SDSCA). 

Dimensions Items 

General diet How many of the last seven days have you followed a healthful eating plan? 

 
On average, over the past month, how many days per week have you followed 
your eating plan? 

Exercise 
On how many of the last seven days did you participate in at least 30 minutes 
of physical activity? (Total minutes of continuous activity, including walking)? 

 
On how many of the last seven days did you participate in a specific exercise 
session (such as swimming, walking, biking) other than what you do around 
the house or as part of your work? 

Blood sugar testing On how many of the last seven days did you test your blood sugar? 

 
On how many of the last seven days did you test your blood sugar the number 
of times recommended by your health-care provider? 

Foot-care On how many of the last seven days did you check your feet? 

 On how many of the last seven days did you inspect the inside of your shoes? 
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Statistical analysis was performed using SPSS version 16.0 for Windows. Qua-
litative variables were described using frequencies and quantitative variables 
were described using means and standard deviations. Additionally, medians 
were used to describe scores of dimensions of the SDSCA. The score of each di-
mension of the SDSCA was computed as the mean of the ratings of the two con-
stituting items. Good self-care practices were defined using a threshold of 5 
days/week for each dimension. Prevalence and 95% confidence intervals were 
calculated for good dietary, exercise, blood sugar monitoring and foot-care be-
haviors. The odds ratios for sociodemographic factors, disease features and other 
variables were calculated in univariate analysis. Binary logistic regression was 
used to calculate adjusted odds ratios. For each dimension of good self-care 
practices a multivariate model was tested including all candidate variables that 
were significant at 0.10 in univariate analysis, and adopting a Stepwise approach. 
The level of significance was set at 5%. 

3. Results 

We analyzed data from 406 eligible individuals. Their mean age was 55.8 ± 11.6, 
with values ranging from 30 to 98 years old. Females represented 68.7% of the 
respondents. The study sample was mostly from low socioeconomic group: a 
majority was illiterate, less than one third had a professional activity and 58.5% 
reported less than 150 US$ as monthly household income. Mean disease dura-
tion was 7.6 ± 6.1 years, ranging from 6 months to 30 years. Insulin treatment 
was reported by 35% of participants. Table 2 reports the description of the par-
ticipants’ characteristics. 

Self-care frequency means exceeded 3.5 days per week for diet, exercise and 
foot-care. Observing diet was the most frequently reported self-care practice, while 
blood sugar monitoring was the least observed. Similar findings are reported  
 
Table 2. Description of the participants’ characteristics. 

Characteristic N % 

Female (n = 406) 279 68.7 

Age ≥ 55 years old (n = 406) 221 54.4 

Married (404) 294 72.8 

Rural (n = 406) 255 62.8 

Illiterate (n = 403) 291 71.7 

Professional activity (n = 398) 124 31.2 

Monthly household income < 150 US$ (n = 246) 144 58.5 

Health insurance (n = 397) 170 42.8 

Disease duration ≥ 5 years (n = 398) 239 60.1 

Insulin (n = 406) 142 35.0 

Previous hospitalization related to diabetes (n = 274) 76 27.7 

≥3 medical visits in the last year (n = 371) 171 46.1 

Medical visit during the last month (n = 401) 134 33.4 
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when we considered the prevalence of good self-care behaviors. Good dietary 
behavior was the most prevalent (63.6%). Good blood sugar monitoring beha-
vior was reported by 15 individuals (Table 3). 

In univariate analysis (Table 4), females, older individuals, illiterate people 
and those residing in rural areas reported better diet behavior. Married individ-
uals, those engaged in professional activity, and those with medical insurance 
were less likely to report good dietary practices.  

Participants living in rural areas reported better exercise behaviors compared 
to those in urban areas, and women tended to report less exercise than men. 
With regard to good blood sugar monitoring behavior, illiterate participants re-
ported lower frequency while those of the higher economic class reported higher 
frequency. Good foot-care practice was positively associated with a previous 
hospital admission related to diabetes, a medical visit during the last month and 
3 or more medical visits over the past year.  

In multivariate analysis (Table 5), women presented better dietary behavior,  
 
Table 3. Description of self-care practices. 

Dimension Scores of self-care dimensions 
Prevalence of good self-care  
behaviors (≥5 days/week) 

 Mean 
Standard 
deviation 

Median N % 
95% confidence 

interval 

Diet 4.95 2.63 7.0 257 63.6 58.7 - 68.3 

Exercise 3.76 2.74 3.5 158 38.9 34.1 - 43.8 

Blood sugar monitoring 0.81 1.42 0.0 15 3.7 2.1 - 6.0 

Foot-care 3.79 2.92 3.5 172 42.5 37.6 - 47.4 

 

Table 4. Univariate analysis of factors associated to good self-care behaviors: unadjusted odds ratios (OR and 95% confidence 
intervals). 

Variables Good dietary behavior Good exercise behavior 
Good blood sugar 

monitoring behavior 
Good  

foot-care behavior 

Female 1.86 (1.21 - 2.87) 0.52 (0.34 - 0.80) 0.47 (0.24 - 1.94) 0.65 (0.43 - 1.00) 

Age ≥ 55 years old 1.65 (1.10 - 2.49) 1.39 (0.94 - 2.09) 0.55 (0.99 - 1.57) 1.31 (0.88 - 1.95) 

Married 0.51 (0.31 - 0.84) 1.31 (0.83 - 2.06 1.02 (0.32 - 3.27) 1.15 (0.74 - 1.79) 

Rural area 1.87 (1.32 - 2.84) 1.55 (1.02 - 2.37) 0.88 (0.31 - 2.52) 0.79 (0.53 - 1.19) 

Illiterate 1.84 (1.18 - 2.87) 1.40 (0.89 - 2.18) 0.24 (0.08 - 0.69) 0.87 (0.56 - 1.36) 

Professional activity 0.54 (0.35 - 0.84) 1.41 (0.92 - 2.17) 2.62 (0.93 - 7.39) 1.39 (0.90 - 2.18) 

Monthly income ≥ 150 US$ 0.65 (0.93 - 1.09) 0.63 (0.37 - 1.08) 8.93 (1.06 - 75.41) 1.48 (0.88 - 2.44) 

Medical insurance 0.61 (0.40 - 0.93) 0.74 (0.49 - 1.11) 1.83 (0.62 - 5.38) 1.24 (0.83 - 1.85) 

Disease duration ≥ 5 years 1.19 (0.78 - 1.79) 0.92 (0.61 - 1.39) 0.57 (0.20 - 1.61) 1.21 (0.81 - 1.82) 

Insulin 0.73 (0.48 - 1.12) 0.82 (0.54 - 1.25) 1.67 (0.59 - 4.71) 1.47 (0.97 - 2.22) 

Previous hospitalization due to diabetes 0.67 (0.39 - 1.16) 0.68 (0.39 - 1.18) 2.34 (0.76 - 7.20) 1.89 (1.10 - 3.25) 

Three medical visits or more during the past year 1.01 (0.66 - 1.55) 0.99 (0.65 - 1.50) 2.72 (0.82 - 9.00) 1.87 (1.23 - 2.84) 

One medical visit during the last month 1.12 (0.73 - 1.73) 1.44 (0.95 - 2.20) 1.35 (0.47 - 3.89) 1.58 (1.04 - 2.41) 
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Table 5. Multivariate analysis of factors associated with good self-care behaviors: adjusted 
odds ratios (OR and 95% confidence intervals). 

Variables 
Good  

dietary behavior 
Good  

exercise behavior 
Good  

foot care behavior 

Female 1.81 (1.27 - 2.58) 0.42 (0.26 - 0.68) 0.54 (0.39 - 0.73) 

Rural area - 1.72 (1.07 - 2.78) - 

Monthly income ≥ 150 US$ - 0.55 (0.34 - 0.88) - 

 
and lower foot care frequency than men. Lower levels of exercise were associated 
with being female, residing in urban areas and belonging to higher income cate-
gory. Logistic regression was not performed for good blood sugar monitoring 
behavior due to the small number of respondents in this category (n = 15). 

4. Discussion 

This study was conducted in order to describe the prevalence of self-care prac-
tices among type 2 diabetic patients in the Moroccan context, and to explore the 
factors associated with those practices. Such data are important to understand 
patterns and specificities of self-care among the diabetic population here, and to 
provide a stronger evidence-base to guide the development of future interven-
tions.  

Overall, diet was the most frequently observed behavior within the present 
study, followed by foot-care practices (42.5%). BSL was the least observed beha-
vior, consistent with findings reported in previous literature [13] [14]. Responses 
related to exercise activities were also markedly low in this cohort, with less than 
2/5 of participants reporting good practice. We stress on the fact that low 
self-care levels constitute a serious problem in LMICs as shown in previous lite-
rature [15] [16] [17] [18] [19]. Findings from this study emphasize a similar sit-
uation in this context, and highlights the need for tailored interventions to more 
definitively address this. 

Demographic factors associated with good dietary practices in univariate 
analysis were being female and within the older age group (>55 years of age), 
being illiterate, and living in rural areas. Sex has also been shown to be asso-
ciated with dietary practices in other studies, with females generally showing 
higher rates of compliance [20] [21]. Age has been shown elsewhere as being a 
positive predictor of good dietary self-care, which has been suggested to be a re-
sult of better disease management practices over time. For instance, Rajasekha-
ran et al. found that patients who had diabetes for >10 years had better eating 
plans, and less high fat food within their diet [17]. Married patients had lower 
scores for good diet outcomes in this analysis. Though this relationship between 
marriage and poor self-care has also been noticed in other studies [14] [22], this 
is heterogenous across different settings and study groups, with some showing 
more favorable results [13] [16] [23]. 

Better dietary habits amongst rural inhabitants/poorer cohorts within urban 
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settings seem to be a noticeable trend in LMICs: urban residents are more 
likely to be exposed to a westernized diet, whilst rural inhabitants are more in-
clined to consume staple foods, including a higher vegetable and fruit intake 
[16] [24]. Illiteracy was also associated with better dietary practices, owing to 
the fact that many of those living in rural areas tend to be less literate. Notewor-
thy, self-reported measures as used in this study are subject to patient perception 
of what constitutes a “good diet”: we do not have accurate data on the diet com-
position to correlate them with the patients’ ratings. This could provide valuable 
insight in future research. 

Foot-care practices were the second most frequently observed behavior 
amongst participants in this study (though still low with only 40.2% of partici-
pants reporting the practice at least 5 days per week). Factors related to good 
foot-care practice were previous hospital admission related to diabetes, 3 or 
more hospital visits in the last year, and one or more medical visits during the 
last month. During such contacts with the healthcare system and providers, par-
ticipants may have received advice or further information about foot-care: ex-
posure to previous education in other settings has been shown to be associated 
with frequency of foot care practices [25] [26]. In multivariate analysis, female 
participants tended to report lower frequency of good foot-care practice, con-
trary to that noted in other settings [26] [27]. 

The only factor related to good exercise habits in univariate analysis was living 
in a rural area, which is not surprising in this context given that rural inhabitants 
tend to have more physically active jobs and lifestyle. Building a more compre-
hensive picture of this, multivariate analysis showed that in addition to residing 
in rural areas, being male and within a low income bracket was also associated 
with better physical activity, which has also been observed in previous studies 
[16]. Again, this is not surprising here given the occupational status amongst 
these residents who are mostly illiterate and would exercise manual jobs of pre-
dominantly low income. With regard to the assessment of physical activity based 
on self-report, there is possible confusion between exercise and activity per-
formed during work or housekeeping, which should be taken into account when 
interpreting those results. 

Within this study, extremely poor levels of BST were noticed amongst all par-
ticipants with average monitoring being less than 1 day a week (mean = 0.81). 
The two factors associated with BST here were income and illiteracy: those with 
higher income reported higher testing frequency, whilst illiterate patients re-
ported lower testing frequency. Whilst some studies that have noted the same 
observation have concluded this to be a consequence of low education [28], this 
could also be explained by the cost associated with care for diabetic patients: a 
recent study by Chadli et al. showed that only 46.8% of patients performed this 
testing at home, and just 18% performed this daily, with cost being highlighted 
as the biggest barrier to this [10]. Given that blood sugar monitoring equipment 
is not covered under the scheme offered by the national health system, and with 
just over 42% of patients in the present study with health insurance, this could 
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be a most prominent barrier restricting improvement of BST practices, as has 
been noted previously [14] [16] [29] [30]. Moreover, as illiterate patients tend to 
less access to health information, in conjunction with being more vulnerable to 
unemployment and poverty, they are at greater risk of facing barriers to access 
blood sugar monitoring equipment. 

Sex appears to be an important determinant of self-care practices, consistent 
with other studies [16] [28]. However, this finding may be explained by other 
factors which were explored (such as educational level, professional activity and 
income). This could also be a consequence of other variables, such as health lite-
racy, empowerment and self-efficacy, that were not fully explored in this study 
[31]. Socioeconomic status is also an important factor which warrants further 
assessment. Psychological factors were also not assessed in this study, but they 
have been shown as important predictors of self-care behaviors and may mediate 
the effect of other factors such as demographic and socioeconomic ones [32] 
[33] [34] [35]. Thus, future research should consider exploring those factors for 
a better understanding of the determinants of self-care. Moreover, future re-
search should also include assessment of other dimensions of self-management, 
such as adherence to treatment. The self-reported nature of the measure used in 
this study to assess self-care practices needs to be taken into account while in-
terpreting this data, as they are determined by patients’ knowledge and attitudes 
towards self-management, such as what is considered a “healthful eating plan” 
and “continuous physical activity”. While self-reported measures are of para-
mount importance in the current conception of health and disease, and are easy 
to record and to monitor over time, there is a need to assess their correlation 
with actual practices of patients in the Moroccan context. 

5. Conclusion 

In this paper, we draw attention to a new area of interest for the Moroccan con-
text: patient-reported outcomes and specifically self-care practices in diabetes. 
We believe that due to increasing trends of the disease globally and in our coun-
try, a comprehensive approach to the disease management is needed, taking into 
account the determinant role of patient engagement in any chronic disease. We 
also explored associations with some factors we believe are of paramount im-
portance to shape and determine the nature of self-care behaviors among pa-
tients here. It is noteworthy, however, that more research is needed in this con-
text in order to better understand the influence of the factors we studied in this 
analysis on self-care behaviors amongst type 2 DM patients, and to explore addi-
tional or intermediate factors, such as the effect of psychological conditions. This 
understanding should enable the design of appropriate interventions to enhance 
self-care practices, and better tailor interventions to one area of diabetes man-
agement for patients. 
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