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Introduction
Hypoglycemia is an acute complication of Diabetes Mellitus (DM); 

it is characterized by blood glucose levels <70 mg/dL.1 The clinical 
manifestations that it causes can lead to permanent neurological damage 
and even death.2 The risk factors for development hypoglycemia 
in diabetic patients are: meal delay or omission, excessive alcohol 
drinking, intense exercise without prior food intake or accidental drug 
dosage errors.3 Given its chronicity and complexity, diabetes care 
relies heavily on a functioning family system. It has been established 
that healthy family interactions can have a positive impact in health 
education and management in patients with chronic illnesses, such as 
diabetes.4–6 The family life cycle (FLC) is the sequence of phases that 
a family goes through since their establishment all the way to their 
dissolution;7 the World Health Organization has a model that consists 
of six stages of the FLC: formation, extension, completed extension, 
contraction, completed contraction and dissolution.8 This cycle is a 
dynamic process that involves the individual health of each family 
member; thus, it can determine the presence or absence of chronic 
degenerative diseases as result of individual and family lifestyles.9 

Researchers have found that family involvement in the day-to-day 
management of diabetes was critical for its control.10 A study made 
by Beltrán et al.,11 related glycemic control with family functionality 
in type 2 diabetic patients, finding that there is a relationship between 
good glycemic control and functional families. Likewise, a Peruvian 
study evaluated whether knowledge about diabetes mellitus and 
family functionality are associated with therapeutic adherence in 
adults with type 2 DM; he observed that poor adherence to treatment 

is influenced by family dysfunction and poor knowledge about 
diabetes.12 As part of the management of hypoglycemia, family is 
considered an important pillar to support the patient, being that, if this 
type of support does not exist, it can favor a lack of metabolic control 
or, in fact, limit the treatment of the disease.6 There is little information 
between the relationship of hypoglycemia with family functionality, 
which are important for the patient to have good control of diabetes; 
therefore, the objective of the study was to determine the association 
between family functionality and hypoglycemia in patients with type 
2 diabetes. 

Materials and methods
A descriptive, analytical, cross-sectional and prospective study 

was conducted in patients aged 30 to 90 years with type 2 diabetes 
and hypoglycemia, who were treated in the emergency department of 
the Family Medicine Unit (FMU) No. 16 of the Mexican Institute of 
Social Security (IMSS, for its acronym in Spanish) in Mexicali, Baja 
California. Convenience sampling was used and we included patients 
who were attended from October 2017 to August 2018. The inclusion 
criteria were: diagnosis of type 2 diabetes, ages 30 to 90 years, medical 
attention given during the study period, agreement to participate in the 
study through written informed consent. Patients with terminal illnesses 
or that did not have contact with their family were excluded. Family 
functionality was assessed using the family APGAR questionnaire,13,14 
which evaluates the perception of the patient regarding five elements: 
1.- Adaptation (degree where a family member is satisfied with the 
help or support he receives); 2.- Participation (degree where decisions 
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Abstract

Introduction: Hypoglycemia is an acute complication of diabetes and is considered an 
endocrine emergency. It can cause permanent neurological damage and even death. A 
functional family may be able to prevent this type of complications in diabetic patients.

Objective: Determine the association between family functionality with hypoglycemia in 
people with type 2 diabetes in primary care.

Materials and methods: Cross-sectional study in 160 patients with type 2 diabetes, 
aged 30 to 90 years, who presented hypoglycemia and required hospital attention during 
October 2017 to August 2018. Family functionality and family life cycle was determined 
by the family APGAR (adaptation, association, growth, affection, resolution). Descriptive 
statistics and Chi square test were applied using the SPSS v.21 program.

Results: The frequency of hypoglycemia in the study population was 2.04%; 85% of 
patients presented family dysfunction, an association was observed between family 
functionality and hypoglycemia (Chi-square 14.809, p=0.022).

Conclusion: There is an association between family functionality and hypoglycemia in 
diabetic patients. The care of diabetic patients should include their families and support 
networks, in order to reduce acute complications such as hypoglycemia.

Keywords: hypoglycemia, diabetes mellitus, family relations, diabetic patients, glucose 
levels
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are shared or members’ satisfaction regarding communication and 
problem solving); 3.- Development or growth (freedom to change 
roles in order to achieve physical and emotional growth); 4.- Affection 
(how well can emotional experiences or satisfaction be shared by 
their emotional interaction); 5.- Resources or Capacity of Resolution 
(level of satisfaction with the time shared with family). According 
to the results, it determines if family functionality is normal, mildly, 
moderately, or severely dysfunctional.14 Hypoglycemia was classified 
as: mild (70-55 mg/dL), moderate (54-31 mg/dL) and severe (<30 
mg/dL).1 We collected the following information from each patient: 
age, gender, level of hypoglycemia, level of family functionality 
and FLC phase. The present study adheres to the guidelines in the 
Declaration of Helsinki and the local research committee of IMSS. 
Participation required patient agreement and signature of an informed 
written consent. 

Statistical analysis
Descriptive statistics were used with measures of central tendency 

for quantitative variables, frequencies and percentages for qualitative 
variables and Chi-square test to determine the association between 

family functionality and hypoglycemia. The information was collected 
and analyzed with the statistical program SPSS version 21.

Results
The total number of patients with type 2 diabetes in the hospital 

registry amounted to 7,830. During the study period, a total of 167 
(2.13%) patients developed hypoglycemia. After applying the 
inclusion and exclusion criteria, a total of 160 (2.04% of all diabetics) 
patients were included in the study. Gender wise, 60.6% (n=97) 
were female and 39.4% (n=63) were male. Patients were grouped 
by decades, and patients aged 61-70 years (36.25%) were the most 
frequent (Figure 1). According to the family APGAR questionnaire, 
mild family dysfunction was present in 52.5% of families. Regarding 
family life cycle, 33.8% of patients were going through the contraction 
phase (Table 1). After applying the Chi-squared test of independence, 
a statistically significant relationship between hypoglycemia and 
family functionality was determined (Chi-square 14.809, p=0.022, 
Table 2). An association between hypoglycemia and family life cycle 
phase was also observed (Chi-square 18.028, p=0.021, Table 3).

Table 1 Family functionality and life cycle

Family functionality  Frequency Percentage 

Normal 24 15

Mild dysfunction 84 52.5

Moderate dysfunction 51 31.9

Severe dysfunction 1 0.6

Total 160 100

Family life cycle

Formation 6 3.8

Extension 13 8.1

Completed extension 52 32.5

Contraction 54 33.8

Completed contraction 35 21.9

Total 160 100

Table 2 Relationship between hypoglycemia and family functionality 

Hypoglycemia Family functionality

Functional Mild dysfunction Moderate dysfunction Severe dysfunction Total

n % n % n % n % n %

Mild 12 50 43 51.2 11 21.6 0 0 66 41.3

Moderate 12 50 36 42.9 37 72.5 1 100 86 53.8

Severe 0 0 5 6 3 5.9 0 0 8 5

Total 24 100 84 100 51 100 1 100 160 100

N, number of patients
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Table 3 Relationship between hypoglycemia and family life cycle 

Hypoglycemia Family life cycle

Formation Extension Completed 
extension Contraction Completed 

contraction Total

n % n % n % n % n % n %

Mild 2 33 9 69 26 50 22 41 7 20 66 41.3

Moderate 3 50 4 31 26 50 29 54 24 68.6 86 53.8

Severe 1 17 0 0 0 0 3 5.6 4 11.4 8 5

Total 6 100 13 100 52 100 54 100 35 100 160 100

N, number of patients

Figure 1 Patient distribution by age.

Discussion
The frequency of hypoglycemia (2.13%) was lower than the 

5.56% stated by Mexico´s Epidemiological Surveillance System,15 

yet lower than other similar studies, such as the one by Casanova et 
al.,16 where they reported a frequency of 0.6%. Prevalence oscillates 
between authors, ranging from 8.7% to 25.2%; the vast difference 
among studies may be due to patient comorbidities and the level of 
attention provided by the hospitals in which they are conducted.17,18 

Female gender and ages 61-70 years were the most common, similar 
to the studies carried out by Almanza et al.,2,19 In relation to family 
functionality, 85% (n=136) of patients had some degree of dysfunction. 
Mild dysfunction was the most prevalent form of dysfunction, which 
parallels the conclusions made by Beltrán and Mar in their studies.11,20 

Conversely, moderate dysfunction was predominant in the study by 
Lagos et al.21 A correlation between the family APGAR score and 
the general self-management has been documented in studies done 
in Peru and Mexico.21–23 An association between hypoglycemia 
and FLC was also proved in this study. The contraction stage was 
the most prevalent, being present in 33.7% of the families, similar 
to that found by Moreno,24 where it was 21.7%. This predominance 
can be explained because the contraction stage is characterized by 
the departure of the children from home, which translates as lack 
of support, hence affecting the family. It has also been shown that 
greater social support is associated with better health outcomes and 
healthier behavior. A 2014 randomized control trial conducted in Iran, 
where family members in the intervention group were given lessons 
about the importance of medication adherence and family support 

behavior, found that there was a significant difference between the 
mean Diabetes Social Support Questionnaire-Family questionnaire 
score before and after the intervention.25 This shows that education 
programs can enable family members to be more supportive and in 
turn, create a better environment for the patient, to appropriately 
control their diabetes.

Conclusion
An association between family functionality and hypoglycemia in 

patients with type 2 diabetes exists. The patient´s family environment 
should be taken into consideration in order to achieve metabolic 
control and prevent complications. 
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