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Abstract
Background

Hypertension not only predisposes to cardiovascular diseases, it is also associated with electrolyte imbalances (EIs), which in
most cases subtly impacts on morbidity and mortality. We aimed to determine the prevalence and pattern of EI in hospitalized
hypertensives from three teaching hospitals in Nigeria.
Methods

This was a retrospective study of hypertensive patients who were admitted in three teaching hospitals in the cities of Lagos, Kano
and Ogbomosho, Nigeria. Medical records and serum electrolyte results done at the point of admission were retrieved and analyzed.
Results

159 admitted hypertensive patients who had analysis of their electrolytes were recruited of which 106 (66.7%) were males, while
53(33.3%) were females. Majority of patients (138 {86.8%}) had at least one EI, while only 21 (13.2%) had normal electrolytes.
39(24.5%) patients had more than two EIs; 55(34.6%) had two EIs, while 44(27.7%) had one EI. The commonest electrolyte
abnormality was hyponatremia seen in 63 (39.6%) patients, followed by hypokalemia, reduced bicarbonate and hypochloremia
found in 58 (36.5%), 53(33.3%), and 40 (25.2%) respectively.
EI was more prevalent among females (96.2% vs 82.1% in males; p=0.002), patients who had tachycardia (94.3% vs 80.9% of
patients without tachycardia; p=0.042) and those with elevated diastolic blood pressure (DBP) (p=0.034).
Conclusions

EIs are very common among hospitalized hypertensive patients, with most of them having multiple derangements. EI was more
prevalent in females, patients with tachycardia and elevated DBP.
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Introduction

Hypertension remains the most important risk factor for
cardiovascular diseases (CVD), being a leading cause of
stroke, heart failure, ischemic heart disease (IHD), renal failure,
peripheral arterial disease, and visual impairment [1]. It is also
a major reason for medical admissions, morbidity and mortality

[2,3]. Chronic, uncontrolled hypertension, however, not only
predisposes to cardiovascular diseases, it is also associated with
EI, which in most cases subtly impacts on prognosis, morbidity
and mortality [4-6].
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The pathophysiology of hypertension as well as the drugs
used in the treatment and the complications of hypertension
all have electrolyte input as modulators [4,7-8]. Notable in
the pathophysiology of hypertension is the Sympathetic and
Renin-Angiotensin-Aldosterone-System (RAAS) which when
activated cause vasoconstriction, increased cardiac output,
other hemodynamic alterations, sodium and water retention.
[7,9] Drugs used in hypertension play important role in electrolyte
homeostasis, with most of them predisposing to EI [8-11].
Other contributing factors to electrolyte imbalance in chronic
hypertensives includes, increased salt intake,[5,7] comorbidities
such as diabetes mellitus, [7,12] obesity [7,13] and hypertensive
complications [4,7].
There are many studies on complications of hypertension; however,
studies on EI in hypertensives are scanty, especially in this part of
the world. Previous studies have described EI in different cohorts,
with most investigating specific electrolytes in diabetes mellitus,
[12] heart failure, [14] renal disease,[15] stroke, [16] and patients
admitted into the emergency department [17]. Searching through
literature it is obvious that there are obvious gaps that need to
be addressed with regards to EI in hospitalized hypertensives.
We hope this study will address some of these and add valuable
information to this important associate of hypertension.

Original Article |

23

Results

In this study, 159 admitted hypertensive patients whose
electrolytes parameters were available were analyzed, 21
(13.2%) of which had normal electrolytes, while 138 (86.8%) had
at least one deranged electrolyte. Males were 106 (66.7%), while
53(33.3%) were females. The elderly (≥65years old) made up
30.8% (49) of the study population, while the remaining 69.2%
(110) were young and middle aged hypertensives. Of the elderly
patients, 85.7% (42) had EI, while 87.3% (110) of the young and
middle aged had it. The baseline characteristics and presence of
EI is shown in Table 1.
EI was more prevalent among females than males (96.2% vs
82.1% in males; p=0.002), patients who had tachycardia (94.3%
vs 80.9% of patients without tachycardia; p=0.042) and those with
elevated DBP (p=0.034). Table 2 shows Demographic/Clinical
parameters and prevalence of EI. Majority of patients had more
than one electrolyte deranged: 39(24.5%) patients had more
than two deranged electrolytes; 55(34.6%) had two deranged
electrolytes, while 44(27.7%) had one deranged electrolyte. Table
3 shows pattern of EI and baseline characteristics. Figure 1 and 2
shows medication use and EI, while figure 3 shows complications
and prevalence of EI. Five (3.1%) patients had cardiogenic shock,
all of which had multiple EIs.

This study was aimed at assessing the prevalence and pattern
of EIs in hypertensives admitted in three teaching hospitals in
Nigeria.

The commonest electrolyte abnormality was hyponatremia
seen in 63 (39.6%) patients, followed by hypokalemia, reduced
bicarbonate and hypochloremia found in 58 (36.5%), 53(33.3%),
and 40 (25.2%) respectively.

Method

Discussion

This was a retrospective study carried out among hypertensive
patients admitted in the medical wards in three teaching hospitals
in Nigeria: Lagos University Teaching Hospital (LUTH), Aminu
Kano Teaching Hospital (AKTH) and Ladoke Akintola University
of Technology Teaching Hospital (LAUTECH TH), Ogbomoso.

Hypertension remains a very important public health issue
globally with very worrying morbidity and mortality burden.[1,2]
In the present retrospective study, we describe the prevalence
and pattern of EI in hypertensives hospitalized in three teaching
hospitals in Nigeria.

Medical records including electrolyte parameters of the patients
were retrieved and analyzed. The electrolytes evaluated were
serum Sodium, Potassium, Chloride, and Bicarbonate. Serum
Calcium, Magnesium, Phosphorus and other trace elements were
excluded because most of the patients did not have such result
among the panel of electrolytes requested. The data retrieved
included demographics, clinical notes, diagnosis, investigations,
antihypertensives medications and complications.
Hypertension was defined in this study as sustained systolic and/
or diastolic blood pressure (SBP and DBP respectively) of ≥140
and or 90mmHg respectively, or its documented history, or if a
patient was on any antihypertensive medication even if BP was
normal [20].
Hypernatremia and hyponatremia are defined as serum sodium
greater and less than 135-145mmol/l respectively [21] .
Hyperkalemia and hypokalemia are defined as serum potassium
greater and less than 3.5-5.0mmol/l respectively [21].
Hyperchloremia and hypochloremia are defined as serum chloride
greater and less than 96-107mmol/l respectively [22].
Elevated serum bicarbonate (Alkalosis) and reduced bicarbonate
(acidosis) are defined as serum bicarbonate (HCO3) greater and
less than 22-30mmol/l respectively [21].

Figure 1
Prescribed medications and prevalence of electrolyte
imbalances
ACEI- Angiotensin converting enzyme inhibitor; ARBAngiotensin receptor blockers. CCB: Calcium channel Blockers.
BB- Beta Blockers.
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Table 1. Demographic and clinical parameters of patients
with and without Electrolyte imbalances
Variables

Presence of
electrolyte
imbalance.
N=138 (92.0%)
Mean±SD

Absence of
electrolyte
imbalance.
N= 21(8.0%)
Mean±SD

P

Age (years)

55.41±15.13

56.33±16.34

0.798

Systolic BP (mmHg)

146.10±36.38

134.00±30.66

0.150

Diastolic BP(mmHg)

90.67±21.28

81.90±13.57

0.069

Heart rate (beats/min)

98.25±16.54

90.63±13.74

0.059

Figure 2: Medications used and number of electrolyte
derangement
ACEI- Angiotensin converting enzyme inhibitor; ARBAngiotensin receptor blockers. CCB: Calcium channel
Blockers. BB- Beta Blockers.
Firstly, this study showed that EI is extremely common in
hospitalized hypertensives. More than 85% of the patients had
EI, with over 65% of these having more than one deranged
electrolyte. In a similar study among hospitalized diabetic
patients, of which 61% had associated hypertension, electrolyte
imbalance was reported in 78% of the patients [12]. The
frequency of electrolyte derangement in these patients may be
a reflection of the severity of their morbidity and should give a
cause for concern [4,12]. Reasons that can account for EI in
our patients include their medications like diuretics, Angiotensin
converting enzyme inhibitors, Angiotensin receptor blockers and
calcium channel blockers that are associated with electrolyte
derangements [8-11]. More than 75% of our patients on each
antihypertensive medication had EI, more than 60% of which
were multiple EIs. From this finding, it is obvious that placing
patients on antihypertensive medications is not enough; they
must have periodic electrolyte evaluation for early detection
and prompt treatment of any EI. Furthermore, complications
like chronic renal failure, heart failure and stroke that patients
present with can also account for EIs [14-16]. All the patients
in our study with complications had at least one EI, most being
multiple. Unfortunately, patients with complications are not only
prone to developing EIs, the presence of EI in them sets up a
vicious cycle, predisposing them to progression of the disease,
other complications and worse outcomes [4,14-16]. The need

for prevention and slowing down progression of complications
cannot be overemphasized.
Patients with EI had higher systolic BP, Diastolic BP and
heart rate though not statistically significant. Perhaps a larger
sample size would have uncovered the significance. Be that
as it may, adequate control of these parameters will always
impact on hypertensive patients, ultimately reducing the risk of
complications, EI, morbidity cum mortality.
This study also shows that EI is significantly commoner in
females, those with tachycardia, and elevated Diastolic blood
pressure. Higher prevalence of EIs in females has been reported
in other cohort of patients [17,21]. This may be due to the effect of
sex hormones on RAAS, metabolic and electrolyte homeostasis,
making them more prone to EIs [22]. Furthermore, increased
cortisol levels in females with its’ attendant effects on metabolic
and electrolyte homeostasis may account for our findings [23,24].
The presence of various EIs increases the risk of tachyarrhythmia
and sympathetic overdrive which can explain the resultant
tachycardia in these patients [25,26]. Furthermore, conditions that
cause tachycardia like heart failure, stroke and renal failure with
attendant vomiting and uremia can also result in EIs [14-16,26].
Equally important is the fact that the RAAS system that play a
major role in electrolyte homeostasis can predispose to cardiac
remodeling, fibrosis and apoptosis with resultant tachyarrhythmia
ranging from Sinus tachycardia, Supraventricular tachycardia to
more fatal arrhythmias like ventricular tachycardia [27].
Hyponatremia is the commonest EI in our study, present in

Table 2: Demographic/ clinical parameters and prevalence
of Electrolyte imbalances
Variables

Gender

Age
(years)

SBP
(mmHg)

DBP
(mmHg)
Heart
rate
(Beats/
min)

Group

Presence
of any EI.
N=138
(92.0%)

Absence of
any EI
N= 21(8.0%)

Total

Female

51 (96.2%)

2 (3.8%)

53
(100.0%)

Male

87 (82.1%) 19 (17.9%)

106
(100.0%)

<65

96 (87.3%) 14 (12.7%)

110
(100.0%)

≥65

42 (85.7%) 7 (14.3%)

49
(100.0%)

≥ 140

85 (90.4%) 9 (9.6%)

94
(100.0%)

<140

53 (81.5%) 12 (18.5%)

65
(100.0%)

≥ 90

77 (92.8%) 6 (7.2%)

83
(100.0%)

<90

61 (80.3%) 15 (19.7%)

76
(100.0%)

>100

66 (94.3%) 4 (5.7%)

70
(100.0%)

72 (80.9%) 17 (19.1)

89
(100.0%)

≤100

p-value

0.022

0.803

0.116

0.034

0.042

SBP= Systolic blood pressure. DBP= Diastolic blood pressure
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Table 3: Number of electrolyte derangement and baseline characteristics.
Parameters

Age (years)

Gender

Systolic BP (mmHg)

Diastolic BP (mmHg)

Heart rate (beats/min)

Group

No electrolyte
derangement

One electrolyte
derangement

Two electrolyte
derangement

> Two
electrolyte
derangement

Total

≥65

7 (14.3%)

7 (14.3%)

22 (44.9%)

13 (26.5%)

49(100.0%)

<65

14(12.7%)

37(33.6%)

33(30.0%)

26(23.6%)

110(69.2%)

2 (3.8%)

21(40.4%)

12(23.1%)

17(32.7%)

52(100.0%)

Male

19 (17.8%)

23 (21.5%)

43 (40.2%)

22(20.6%)

107(100.0%)

≥ 140

9(9.6%)

32(34.0%)

29(30.9%)

24(25.5%)

94(100.0%)

<140

12(18.5%)

12(18.5%)

26(40.0%)

15(23.0%)

65(100.0%)

≥ 90

6(7.2%)

30(36.1%)

26(31.3%)

21(25.3%)

83(100.0%)

<90

15(19.7%)

14(18.4%)

29(38.2%)

18(23.7%)

76(100.0%)

>100

5(7.2%)

21(30.0%)

26 (37.1%)

18 (25.7%)

70(100.0%)

≤100

17(19.1%)

21(23.6%)

32(36.0%)

19 (21.3%)

89(100.0%)

Female

about 40% of patients. Similar report was seen in hospitalized
diabetics, patients in ICU and emergency department [12,17].
Hyponatremia is the most common electrolyte abnormality in
hospitalized patients [17]. Several factors can be responsible for
this, ranging from heart failure, [14] syndrome of inappropriate
secretion of antidiuretic hormone (SIADH) or cerebral salt wasting
syndrome in stroke patients, to secondary adrenal insufficiency
[28]. Other causes are drugs like diuretics, renal pathology and
salt restriction as part of management for hypertension [28].
Despite the fact that hyponatremia can increase morbidity and
mortality in patients, the condition is often underdiagnosed and
insufficiently treated [6,14,17]. The need for serial assessment
and prompt, adequate treatment is critical.
We also noticed that patients with tachycardia had significantly
higher prevalence of hyponatremia, this may either be a
cause or effect situation. While hyponatremia predisposes to
tachyarrhythmia of various types, tachycardia on the other hand
can trigger a cascade that can ultimately cause hyponatremia.
[29] The presence of tachycardia is a poor prognostic factor in
cardiovascular disease, causing increasing cardiac events and
mortality, it is therefore not enough to control blood pressure,
achieving normal heart rate is equally important and can be
lifesaving.[29,30]
Hypokalemia was noticed in about 36% of our patients.
Hypokalemia is common in hypertensive patients, being itself a
risk factor for hypertension [4,5]. Hypokalemia is also common
in patients with other chronic diseases [12,14-16]. Possible
cause of hypokalemia include inadequate intake of potassium
containing foods like fruits, increased excretion from use of drugs
like thiazide diuretics, vomiting or diarrhea, associated primary
or secondary hyperaldosteronism which are not uncommon in
hypertension [15,31]. Hypokalemia can add to the morbidity of
patients, contributing to the fatigue, leg cramps, palpitations,
exercise intolerance and weakness that patients complain of
[31]. Furthermore, hypokalemia is a poor prognostic factor that
can result in worsening insulin resistance, worsening endothelial

P

0.072

0.001

0.063

0.003

0.178

function, arrhythmia, worsening renal functions with attendant
diabetes insipidus and metabolic acidosis [31]. Identification and
prompt treatment of hypokalemia can prevent life-threatening
complications and improve the outcome of patients [15,31].
On the other hand, 15% of our patients had hyperkalemia.
Hyperkalemia is not uncommon in hypertensive patients, [15]
although quite difficult to diagnose because it is often either
clinically quiescent or present with non-specific symptoms [15,32].
It is not surprising that majority of patients with associated renal
pathology had hyperkalemia in our study, in keeping with findings
in literature [15,32]. Other possible etiology in our patients
includes use of ACE inhibitors, Angiotensin receptor blocker,
spironolactone a potassium sparing diuretics, B blockers, and
adrenal insufficiency [32]. Patients may present with weakness,
fatigue, palpitations, parasthesia and in severe cases sudden

Figure 3. Complications and % of Electrolyte imbalance
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Table 4: Baseline characteristics and serum sodium levels
Parameters
Age
(Years)
Gender
Systolic BP
(mmHg)
Diastolic BP
(mmHg)
Heart Rate
(beats/min)

Group

Sodium levels (mmols/l)

Total

≥ 145

135-145

< 135

≥65

3(6.1%)

23(46.9%)

23(26.9%)

49(100.0%)

<65

9 (8.2%)

61(55.5%)

40(36.4%)

110(100.0%)

Female

3 (5.8%)

28(53.8%)

21(40.4%)

52(100.0%)

Male

9(8.4%)

56(52.3%)

42(39.3%)

107(100.0%)

≥140

5(5.3%)

55(58.5%)

34(36.2%)

94(100.0%)

<140

7 (10.8%)

29(44.6%)

29(44.6%)

65(100.0%)

≥90

5(6.0%)

48(57.8%)

30(36.1%)

83(100.0%)

<90

7(9.2%)

36(47.4%)

33(43.4%)

76(100.0%)

>100

3(5.7%)

31(42.9%)

36(51.4%)

70(100.0%)

≤100

9(11.2%)

53(58.4%)

27(30.4%)

89(100.0%)

death from fatal arrhythmia [15,32]. Hyperkalemia is associated
with increased morbidity and mortality in patients, serial serum
potassium test is therefore important for early diagnosis and
treatment [15,32].
Maintaining a good acid-base balance is essential for optimal
health and functions of the organs of the body. Low bicarbonate
levels in the blood are a sign of metabolic acidosis, and this
was present in over 33% of patients in our study. Previous
studies have found an association between metabolic acidosis,
hypertension and cardiovascular diseases [33,34]. Our study
seems to corroborate this as over 60%, 30% and 25% of renal
failure, heart failure and stroke patients had metabolic acidosis
respectively. Possible causes of metabolic acidosis in our
patients includes increased salt intake, fatty foods, processed
foods, alcohol, red meat, sodas, and reduced consumption of
alkaline substances like fruits and vegetables. [35] Other possible

P

0.447

0.831

0.036

0.265

0.028

causes include increased excretion of bicarbonate, decreased H+
excretion, hypoaldosteronism, infection and use of salicylate etc
[33-34]. Metabolic acidosis can cause sympathetic overdrive and
stimulation of the Renin Angiotensin Aldosterone system (RAAS)
with resultant vasoconstriction, elevated BP, tachycardia and
arrhythmia [33,35]. This may explain our finding where patients
with metabolic acidosis were more likely to have elevated BP and
tachycardia. Metabolic acidosis is not only a negative prognostic
factor of cardiovascular diseases, it can also result in a number
of comorbidities like osteoporosis, cirrhosis, diabetes mellitus,
renal diseases, increased risk of infection etc [33,35]. Prompt
recognition and correction is important to improve the prognosis
of patients.
Elevated bicarbonate, a marker of metabolic alkalosis, was
present in about 9% of our patients. Causes can include vomiting,
use of diuretics, hyperaldosteronism and antacids [36]. Also,

Table 5: Baseline characteristics and serum Potassium levels.

Potassium (mmol/L)
Parameter

Group

Total
>5

Age (Years)

Gender
Systolic BP
(mmHg)
Diastolic BP
(mmHg)
Heart rate
(beats/min)

3.5-5.0

P

<3.5

≥65

8(16.3%)

21(42.9%)

20(40.8%)

49(100.0%)

<65

16(14.5%)

56(50.9%)

38(34.6%)

110(100.0%)

Female

12(23.1%)

19(36.5%)

21(40.4%)

52(100.0%)

Male

12(11.2%)

58(54.2%)

37(34.6%)

107(100.0%)

≥140

16(17.0%)

48(51.1%)

30(31.9%)

94(100.0%)

<140

8(12.3%)

29(44.6%)

28(43.1%)

65(100.0%)

≥90

13(15.7%)

44(53.0%)

26(31.3%)

83(100.0%)

<90

11(14.5%)

33(43.4%)

32(42.1%)

76(100.0%)

>100

7(10.0%)

32(45.7%)

31(44.3%)

70(100.0%)

≤100

17 (19.1%)

45(50.6%)

27(30.3%)

89(100.0%)

0.641

0.051

0.101

0.285

0.150
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Table 6: Baseline characteristics and serum Chloride levels.
Parameter

Age (years)

Gender
Systolic BP
(mmHg)
Diastolic BP
(mmHg)
Heart rate
(beats/min)

Group

Chloride level (mmol/L)

Total

>106

96-106

<96

≥65

7(14.3%)

27(55.1%)

15(30.6%)

49(100.0%)

<65

16(14.6%)

69(62.7%)

25(22.7%)

110(100.0%)

Female

4(7.7%)

26(50.0%)

22(42.3%)

52(100.0%)

Male

19(17.8%)

70(65.4%)

18(16.7%)

107(100.0%)

≥140

17(18.1%)

52(55.3%)

25(26.6%)

94 (100.0%)

<140

6(9.2%)

44(67.7%)

15(23.1%)

65(100.0%)

≥90

16(19.3%)

47(56.6%)

20(24.1%)

83(100.0%)

<90

7(9.2%)

49(64.5%)

20(26.3%)

76(100.0%)

>100

10(14.3%)

41(58.6%)

19(27.1%)

70(100.0%)

≤100

13(14.6%)

60(67.4%)

16(18.0%)

89(100.0%)

P

0.558

0.002

0.115

0.002

0.378

Table 7: Baseline characteristics and serum Bicarbonate levels
Parameter

Age(years)

Gender
Systolic BP
(mmHg)
Diastolic BP
mmHg
Heart rate
(beats/min)

Group

Bicarbonate (mmol/L)

Total

>30

22-30

<22

≥65

7(14.3%)

30(61.2%)

12(24.5%)

49(100.0%)

<65

7(6.4%)

62(56.3%)

41(37.3%)

110(100.0%)

Female

3(5.8%)

30(57.7%)

19(36.5%)

52(100.0%)

Male

11(10.3%)

62(57.9%)

34(31.8%)

107(100.0%)

≥140

5(5.3%)

50(53.2%)

39(41.5%)

94(100.0%)

<140

9(13.8%)

42(64.6%)

14(21.5%)

65(100.0%)

≥90

5(6.0%)

41(49.4%)

<90

9(11.8%)

51(67.1%)

16(21.1%)

76(100.0%)

>100

1(1.4%)

41(58.6%)

28(40.0%)

70(100.0%)

≤100

13(14.6%)

51(57.3%)

25(28.1%)

89(100.0%)

hypokalemia can indirectly predispose patients to metabolic
alkalosis by causing enhanced proximal bicarbonate absorption,
intracellular movement of Hydrogen ion in replacement of
extracellular movement of potassium [36]. Detection and prompt
treatment is important as patients can have very grave features
from muscle weakness, confusion, seizures to coma; arrhythmia
and syncope [36,37]. Equally important is the fact that associated
electrolyte abnormalities like hypochloremia, hypokalemia, and
hypocalcemia that tend to occur with metabolic alkalosis need
to be identified and promptly treated as well to improve outcome
[37].
Serum chloride is an important electrolyte and the most abundant
extracellular anion in the body, however, it has received less
attention than other electrolyte. [38]. Hypo and hyperchloremia
were present in 25% and 14.5% of our patients respectively.
Serum chloride abnormality has been identified in other

37(44.6%)

83(100.0%)

P

0.140
0.438

0.037

0.003

0.006

hospitalized patients, and found to be associated with poor
prognosis and mortality [38]. Serum chloride derangement, as
observed in our study, is usually associated with other electrolyte
derangement and acid-base imbalance, [38] with hypochloremia
more associated with hyponatremia, hypokalemia and alkalosis,
while hyperchloremia is associated with metabolic acidosis,
hypernatremia and hyperkalemia [38]. The presence of multiple
electrolyte derangement in such scenarios is associated with
worse morbidity and mortality, further underscoring the need for
prompt diagnosis and management.
Also important to note is that patients with cardiogenic shock,
though very few in this study (3.1%) all had multiple EIs. This
is not surprising, since this is the end stage of the spectrum,
usually called burnt out hypertension, and it represent a scenario
of hypoperfusion with multiple organ dysfunction like secondary
adrenal insufficiency, worsening renal, neurologic and cardiac
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dysfunction. This state is associated with very high morbidity and
mortality, not only from the complications but also from the impact
of the multiple EIs [39].

Limitations of the study

This is a retrospective study and therefore has its draw backs.
Missing data leading to the non-inclusion of such patients clearly
reduced the sample size with possible reduction in the robustness
of the result. The need for adequate data keeping with the use of
digital technology cannot be overemphasized.
Blood gases were not done in most of the patients, therefore
making the diagnosis of metabolic acidosis and alkalosis solely
dependent on bicarbonate level. Also, other equally important
electrolytes like serum Calcium, Magnesium, Phosphorus were
not assessed in our patients. Finally, it is important to emphasize
that arterial rather than venous electrolyte concentration correlate
best with physiologic effects of various electrolytes.
In Conclusion, electrolyte imbalance is very common in
hospitalized hypertensive patients, hypertension complications
must not only be diagnosed and treated in these patients, the
need for regular monitoring of electrolyte, prompt detection and
correction of any imbalance is equally very important in their
management.
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